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PREFACE 


Many  instructors  in  anatomy  have  for  some  time  felt  the 
need  of  more  systematic,  more  orderly,  and  more  thorough  work 
in  the  dissecting-room.  Anatomy,  one  of  the  first  sciences  to 
be  taught  by  the  laboratory  method,  has  not  always  kept  pace 
with  lier  younger  sister  sciences  in  the  advance  of  methods  of 
instruction.  A  number  of  laboratory  manuals  are,  it  is  true, 
available ;  but  it  has  been  complained  that  even  the  best  of  these 
is  unsatisfactory,  partly  on  account  of  nomenclature,  partly 
because  so  much  is  included  that  the  student  tends  to  lean 
entirely  upon  his  manual,  rather  than  to  observe  at  first  hand 
for  himself  and  to  consult  larger  text-books  and  atlases.  So 
convinced  have  some  anatomists  become  of  the  inadequacy  of 
present  manuals  that  ihej  have  banished  all  dissecting  guides 
from  their  laboratories,  and  insisted  upon  their  students  work- 
ing with  no  guide  whatever  except  large  atlases  and  text-books 
and  occasional  hints  from  the  instructor.  This  latter  plan  has 
worked  very  well  in  some  instances,  especially  where  men  enter- 
ing upon  the  study  of  medicine  had  previously  undergone  rigid 
laboratory  training  in  physics,  chemistry,  and  Iiiology.  But 
even  such  men  had  to  pass  through  a  period  of  doulit,  ]")er]")lex- 
ity,  and  discouragement  before  they  ])eeame  inde]iendent  dis- 
sectors, and  some  of  them  com])lete]y  failed  to  do  so.  Students 
without  such  preliminary  training  in  science  are  very  apt  to 
be  utterly  lost  if  thrown  entirely  or  almost  entirely  upon  their 
own  resources,  especially  where  classes  are  large  and  more  than 
ten  students  have  to  be  cared  for  by  one  instructor.  It  is 
believed  that  the  use  of  the  Laboratory  Manual  here  presented 
will  enable  the  good  student  to  liecome  an  independent  worker 
much  more  r|uickly  than  when  he  is  left  without  such  guidance; 
he  will  be  able  to  do  his  work  in  less  time  and  can  assure  himself 
that  he  is  doing  it  thoroughly,  using  the  Manual,  if  he  prefer, 
merely  as  a  control  of  his  work ;  at  the  same  time  the  student 
who  is  less  well-equipped  will  be  gradually  led  into  independent 
work,  to  which  he  might  otherwise  never  attain. 

There  should  be  also  a  marked  saving  of  time  and  energy  for 
the  instructor,  a  matter  of  no  little  importance  if  he  is  to  make 
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coutributious  to  knowledge  bj'  original  investigation  in  his 
department.  Tliere  is  no  intention,  liowever,  to  make  "  word  of 
nioutli"  iustrnetion  superfiuons.  On  tlie  contrar}',  it  is  lioped 
that  tlie  use  of  the  Manual  will  make  it  possible  for  the  in- 
structor to  concentrate  his  attention  upon,  and  to  give  better 
than  before,  that  particular  help  to  the  student  which  comes 
alone  through  the  personal  encounter. 

Whether  the  effort  to  find  the  golden  mean  between  the 
"  spoon-feeding"  guide,  on  the  one  hand,  and  insufficient  guid- 
ance, on  the  other,  has  been  successful  must  be  left  to  anatomical 
teachers  to  decide.  The  compilers  have  used  the  Manual  in 
mimeograph  form  during  the  past  3'ear  in  the  Anatomical  Lab- 
oratory of  the  Universitjr  of  Chicago ;  instructors  and  students 
both  feel  that  it  has  been  distinctly  helpful. 

The  sequence  of  dissection  and  the  methods  of  exposing  the 
various  parts  are  those  almost  universally  adopted  in  the  better 
English  and  American  laboratories.  The}-  represent  the  expe- 
rience and  traditions  of  more  than  a  hundred  years  of  careful 
anatomical  work.  The  influence  of  the  Edinburgh  school  of 
anatomists  has  become  widespread,  and  the  directions  of  one 
of  the  principal  representatives  of  that  school,  Professor  D. 
J.  Cunningham,  of  Edinburgh,  as  embodied  in  his  admirable 
Manual  of  Dissection,  have  been  closely  followed  herein. 

The  Laboratory  Manual  is  not  intended  to  take  the  jilace  of 
a  descriptive  text -book  (see  p.  30)  ;  on  the  contrary,  it  is  hoped 
and  expected  that  it  will  act  as  a  stimulant  to  the  student  not 
only  to  use  in  connection  with  it  the  best  descriptive  text-book 
and  atlas  available,  but  also  to  refer  to  various  atlases  and  text- 
books, as  well  as  original  articles  in  the  literature.  Though  it 
is  realized  that  the  average  medical  student  has  not  the  time 
to  range  far  afield,  it  would  seem  highly  desirable  that  he 
should  at  least  gain  an  idea  of  the  wide  extent  of  the  subject  and 
that  he  should  learn  that  it  is  not  all  included  between  the  covers 
of  a  dissecting  manual. 

The  nomenclature  employed  is  that  which  was  formulated  by 
the  German  Society  of  Anatomists  and  which  is  rapidly  being 
adopted  in  many  of  the  best  English  and  American  laboratories. 
There  seems  to  be  no  doubt  that  this  nomenclature  will  be  the 
prevalent  one  for  at  least  many  years  to  come.  The  magnificent 
atlases  of  Spalteholz  and  Toldt,  which  liave  recently  been  pub- 
lished, employ  it  exclusively,  and  the  student  will  find  it  a  great 
convenience  to  have  the  terms  used  in  his  lalioratorv  manual 
identical  with  those  of  his  atlas.     Unfortunately,  oulv  one  or 
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two  of  the  most  recent  descriptive  text-books  of  systematic 
human  anatomy  by  English  writers  have  yet  adopted  this  nomen- 
clature. It  is  earnestly  to  be  hoped  that  an  advance  will  quickly 
be  made  in  this  direction  and  that  text-books  will  employ  it  uni- 
formly. Special  attention  is  drawn  to  the  fact  that  in  the  fol- 
lowing Laboratory  Manual  the  old  terms,  when  diiferent  from 
the  new,  have  been  added  in  parentheses,  so  that  the  student 
need  never  be  embarrassed  in  finding  his  way  even  in  a  de- 
scriptive text-book  or  atlas  in  which  only  the  old  terms  are 
employed.  He  is  advised,  however,  when  purchasing  a  text- 
book to  give  preference  to  one  in  which  the  new  nomenclature 
[BNA]  is  consistently  employed. 

Indulgence  is  asked  for  misprints  and  errors  almost  certain 
to  occur  in  the  first  edition  of  a  work  including  such  au  enor- 
mous number  of  names  as  is  involved  in  a  subject  like  human 
anatomy.  Should  the  Manual  find  enough  friends  to  make  a 
second  edition  desirable,  many  improvements  can  doubtless  be 
made,  and  suggestions  from  instructors  and  students  of  anatomy 
will  be  cordially  welcomed. 

The  Manual  contains  about  3(10  illustrations,  of  which  a 
special  index  is  given.  The  drawings  and  plates  represent  in 
a  very  satisfactory  way  the  most  impoi'tant  structures  of  the 
body.  These  illustrations  have  been  chosen  to  serve  as  a  valu- 
able atlas  to  students  who  feel  that  they  cannot  afford  to  buy 
one  of  the  more  expensive  atlases  like  those  of  S])alteliolz  and 
Toldt.  On  the  other  hand,  students  who  own  Spalteholz's  At- 
las, the  one  especially  recommended  for  use  in  connection  with 
this  Manual,  will  find  that  the  illustrations  liave  been  selected 
with  the  special  aim  of  supplementing  those  of  Spalteliolz,  and 
that  they  will  prove  a  valuable  addition  to  the  latter. 

The  Anatomical  Atlas  of  Toldt,  from  which  many  of  the 
illustrations  in  this  Manual  have  been  borrowed,  can  be  very 
highly  recommended ;  every  student  who  can  afford  to  do  so 
should  purchase  it  for  his  library. 

Chicago,  October  1,  1904. 
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INTRODUCTION 


The  anatomical  laboratory  has  the  longest  history  of  all  the 
medical  laboratories.  The  student  has  the  experience  of  hun- 
dreds of  years  to  draw  upon.  The  best  methods  of  isolating 
the  various  structures  have  been  worked  out  and  certain  rules 
for  dissection  have  been  formulated;  the  student  will  do  well 
to  familiarize  himself  with  these  as  early  in  his  course  as  pos- 
sible. 

Careful,  practical  work  in  the  dissection-room  is  the  only 
means  the  medical  studeut  has  of  obtaining  an  independent  view 
of  the  gross  structures  of  which  the  human  body  is  composed. 
Text-books,  atlases,  demonstrations,  and  lectures  are  useful  aids, 
helpful  in  exciting  interest,  and  favorable  to  the  acquisition  of 
powers  of  description  and  illustration;  but  the  main  part  of 
the  work  in  anatomy  should  consist  of  the  student's  personal 
observation.  He  should  learn  to  see  what  comes  under  his  eye. 
He  should  try  by  his  own  independent  activity  to  see  all  that  is 
there,  for  the  studeut  who  learns  to  see  only  what  he  is  told  to 
see  or  what  is  pointed  out  to  him  will  be  spoiled  for  the  study 
and  practice  of  medicine. 

Many  students  in  the  past  have  entered  the  dissecting-room 
with  an  utter  lack  of  independent  power  of  observation,  of  ex- 
amination, and  of  description,  and  yet  these  three  qualities  are 
absolutely  necessary  for  the  man  who  is  to  engage  successfully 
in  the  practice  of  medicine.  While  it  is  to  be  hoped  that  the 
advance  in  the  requirements  for  admission  to  professional 
schools,  leading  as  it  does  to  observational  work  in  physics, 
chemistry,  and  biology  preliminary  to  the  work  of  the  medical 
course,  will  bring  the  students  to  our  laboratories  of  anatomy 
better  prepared  than  hitherto  for  the  independent  observation 
of  anatomical  structures,  there  can  still  be  but  little  doubt  that 
many  students  will  learn  how  really  to  study  and  observe  first 
in  tiie  dissecting-room.  How  important  it  is  that  the  habits 
formed  at  this  early  period  of  the  professional  course  should 
be  such  as  will  be  of  value  to  the  student  later,  such  as  he  would 
desire  to  have  throughout  his  professional  career!  If  he  have 
learned  to  be  exact  and  steadv,  systematic  and  thorough,  cleanly 
o  17 
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and  artistic,  iu  liis  worlv  iii  tlie  dissecting-room,  how  much  better 
for  liim  than  if  at  tlie  outset  of  his  career  lie  become  satisfied 
witli  superiicial  observation,  with  interrupted  and  irregular 
activity,  witli  disorder  and  uncleanliness !  The  habits  formed  in 
the  anatomy  buikUug  have  their  effect  upon  tlie  whole  life  of  the 
physician. 

Moreover,  the  very  first  dissection  may  be  all-importaut  as 
regards  the  subsequent  dissections.  He  who  fails  in  his  earliest 
dissection  to  accpiire  the  habit  of  working  according  to  a  definite 
method  seldom  learns  later  to  become  an  exact,  quick,  and  careful 
dissector.  It  is  almost  hopeless  to  try  to  make  a  man  do  exact 
and  clean  work  in  the  dissecting-room  after  he  has  once  formed 
inaccurate  and  dirty  habits.  The  student  in  the  beginning 
should  aim  not  so  much  at  rapidity  as  at  method.  When  he  has 
once  formed  the  habit  of  proceeding  always  according  to  a  care- 
ful method,  the  rapidity  will  quickly  follow. 

It  is  sometimes  asked,  "  Why  should  the  medical  student 
spend  so  much  time  and  take  so  much  pains  iu  making  a  careful 
and  beautiful  dissection?  Is  it  not  time  wasted  to  work  out  the 
smaller  branches  of  the  nerves  and  blood-vessels!"  Expe- 
rienced teachers  who  require  thorough  work  are  not  disturbed 
bj'  such  in(|uiries.  Those  who  have  had  the  best  opportunity 
for  judging  assert  that  it  is  only  when  a  man  succeeds  in  making 
a  fine  dissection  that  he  gains  an  interest  and  pleasure  in  an 
occupation  which  may  not  at  first  be  attractive  to  him.  Further, 
the  im])ortance  of  working  out  the  finer  structures  lies  not 
always  so  much  in  the  actual  knowledge  of  these  structures 
gained  by  the  student,  as  in  the  acquisition  of  the  habit  of  thor- 
oughness of  observation  and  investigation.  The  medical  student 
who  in  the  dissecting-room  dissects  out  only  the  main  trunks  of 
the  vessels  and  nerves,  or  only  the  structures  which  at  the 
moment  seem  to  physicians  and  surgeons  of  greatest  practical 
import,  is  likely  as  a  clinician  to  be  satisfied  with  the  detection 
of  the  more  obvious  and  su])erficial  symi)toms,  to  the  overlooking 
of  the  less  prominent  symi)toms  and  the  more  obscure  physical 
signs.  The  thorough  dissector  is  much  more  likely  later  to 
become  a  finely  <liscriminating  iihysician  and  an  effective  pro- 
gressive surgeon.  Again,  if  a  dissector  iiermit  himself  to  ex]iose 
structures  roughly,  to  isolate  them  incompletely,  and  to  clean 
them  im])erfectly,  so  that  his  dissection  becomes  indistinct,  liad- 
smelling,  and  repulsive-looking,  he  will  (piicklv  lose  interest  in 
liis  work,  slice  the  part  desi.erately,  neglect  it,  stav  awav  from  it, 
and  lail  utterly  to  benefit  by  it.    Each  student  should,  therefore, 
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at  tlie  beginning,  err,  if  at  all,  upon  the  side  of  over-exactness 
and  over-carefulness  in  tlie  use  of  instruments,  in  the  methods 
of  handling  anatomical  objects,  and  in  the  isolation  of  the  details 
of  structure.  He  should  at  tirst  force  himself  to  follow  estab- 
lished rules  and  regulations  rigidly;  if  desirable,  later  on  in  his 
work  he  may  allow  himself  more  latitude.  He  should  aim  to 
make  his  dissection  such  that  he  may  at  any  moment  and  without 
embarrassment  turn  it  over  to  an  instructor  who  may  wish  to 
deliver  a  lecture  on  the  part;  lie  should  aim  to  do  his  work  so 
carefully  that  an  artist  may  satisfactorily  make  a  drawing  of  it 
to  illustrate  a  text-book. 

While  a  large  portion  of  the  student's  time  in  the  early  part 
of  the  dissection  is  occupied  with  the  technique  of  the  work, 
learning  how  to  find  the  various  structures  and  to  demonstrate 
them  properly,  he  should  not  forget  that  the  mere  mechanical 
side  of  the  work,  important  as  it  is,  is  not  the  only  side.  It  is 
necessary  that  he  should  also  study  the  structures  carefully, 
learn  their  names,  examine  their  relations,  and,  above  all,  under- 
stand their  signiticance.  Atlases,  text-books,  models,  and  moist 
and  dry  preparations  should  be  assiduously  used  in  connection 
with  the  dissection  of  the  part,  if  the  student  is  to  ac(|uire  in  the 
anatomical  laboratory  the  knowledge  and  skill  which  it  is  de- 
sired that  that  laboratory  shall  give  him  at  the  beginning  as  a 
basis  for  his  other  medical  studies. 


INSTRUMENTS    NEEDED. 

Each  student  should  provide  himself  with  a  good  set  of  dis- 
secting instruments  made  by  a  reliable  manufacturer.  The}' 
should  be  made  of  good  steel,  properly  tempered  and  well 
ground.  It  is  false  economy  to  buy  cheap  instruments  or  to 
secure  a  set  at  second  hand.  The  quality  of  the  student's  work 
will  be  much  influenced  by  the  kinds  of  instruments  he  uses  and 
the  state  in  which  he  keeps  them.  A  good  set  of  dissecting  in- 
struments will  not  cease  to  be  valuable  to  the  medical  student 
when  he  finishes  his  dissection,  but  will  be  found  convenient  for 
many  purposes  during  his  subsequent  practical  life. 

The  sets  supplied  by  the  manufacturers  vary  greatly  in  ex- 
tent and  quality,  and  the  student  may  find  it  advantageous  to 
make  up  a  set  for  himself,  choosing  the  individual  instruments 
from  stock,  rather  than  to  purchase  any  regular  dissecting-case 
offered.    As  a  minimum  the  student  should  possess: 
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■    1    One  cartilas^e-kmfe  (with  bellied  blade). 

2.  Three  dissecting  scalpels  with  bellied  blades,  one  large,  one  ot  meamm 

size,  and  one  small.  , 

3.  Two  dissecting  scalpels  with  straight  edges  and  sharp  points,  one  long 

and  one  short. 

4.  One  pair  of  mediuin-sized  scissors. 

5.  One  pair  of  small  scissors. 

6.  One  blunt  probe   (Mall's). 

7.  One  large  dissecting  forceps. 
S.   One  tubulns  or  blowpipe. 

9.  One  sound  (fishbone  or  metal). 

10.  One  good  curved  needle  and  sutures. 

11.  One  good  razor-strop. 

12.  A  medium-sized  sponge. 

Other  instruments,  including  mallet  and  chisels,  saws,  rhaclii- 
otome,  myelotome,  enterotomes,  and  bronchial  scissors,  will  be 
supplied  by  the  laboratory. 

The  student  may  find  it  desirable  to  have  more  scalpels  than 
are  required  above ;  if  so,  he  will  find  it  best  to  have  more  belly- 
bladed  knives  than  Imives  with  straight  edges. 

When  purchasing  forceps,  the  greatest  care  should  be  ex- 
ercised, for  it  is  rare  to  find  properly  constructed  samples.  The 
branches  should  be  relatively  strong,  not  too  flimsy;  on  closing 
they  should  come  together  almost  with  the  weight  of  the  thumb 
and  finger,  as  nothing  grows  more  tiresome  than  forceps  whieli 
are  too  stiff  to  close  easily.  Forceps  with  well-worked-out  points 
should  be  chosen,  so  that  they  will  grasp  fine  structures  with  cer- 
tainty.   The  points  should  not  slide  over  one  another  on  closing. 

OAEE    OP    INSTRUMENTS. 

The  best  instruments  are  quickly  ruined  where  no  care  is 
taken  to  prevent  injury  or  deterioration.  If  scalpels  and  forceps 
are  permitted  to  fall  frequently  to  the  floor,  or  if  cutting  instru- 
ments are  thrown  carelessly  in  contact  with  other  instruments, 
their  value  as  dissecting  implements  rapidly  diminishes. 

Knives  should  be  kept  sharp  and  smooth-cutting.  This  is 
absolutely  necessary  if  the  student  is  to  do  good  work,  for  it  is 
impossible  to  dissect  neatly  and  quickly  with  dull  knives.  The 
strop,  if  used  at  short  intervals, — say,  cA^ery  ten  or  fifteen  min- 
utes,— will  keep  a  smooth-cutting  edge  on  a  sb;u-]i  knife  and 
increase  its  power  of  penetration.  A  knife  pro]iorly  sharpened 
and  preserved  from  gross  injury  may  be  kei)t  in  good  condition 
for  a  long  time  without  honing  or  grinding  if  it  be  properly  and 
frequently  stropped. 
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When  a  knife  becomes  dulled  and  stropping  is  no  longer  suffi- 
cient to  renew  its  edge,  it  should  be  honed.  So  few  men  learn 
how  properly  to  hone  a  knife  that  it  has  been  questioned  whether 
students  had  better  attempt  it  themselves  or  turn  their  scalpels 
over  to  an  instrument-maker  to  be  honed.  Still,  as  one  needs  also 
to  know  how  to  keep  a  microtome-knife  in  repair,  it  is  an  advan- 
tage to  learn  to  do  the  honing  one's  self.  A  good  oil-stone  or  Ar- 
kansas stone  is  necessary.  The  knife,  held  obliquely,  is  drawn 
to  and  fro  ivith  the  edge  in  advance,  the  stroke  extending  from 
the  heel  along  the  whole  length  to  the  toe  of  the  blade.  Ex- 
perience under  some  one  who  is  skilled  is  very  desirable,  that  one 
may  know  the  exact  angle  of  inclination  to  employ,  and  the  point 
when  the  blade  has  been  sufficiently  honed,  for  after  a  time  a 
continuance  of  tlie  honing  only  does  harm.  Much  skill  and  ex- 
perience are  required  to  get  exactly  the  right  thinness  of  edge. 
It  is  to  be  borne  in  mind  tliat  dissecting  knives  ought  not  to  be  so 
thin  as  a  surgical  knife,  where  quick  penetration  is  all-important 
and  the  knife  is  to  be  used  only  for  a  sliort  period,  for  such 
knives  are  quickly  dulled. 

After  repeated  lioning  a  knife  may  lose  all  its  thin  edge;  it 
should  then  be  ground. 

The  student  should  avoid  injuring  his  scalpels  by  cutting 
against  bone  or  the  end  of  the  forceps.  It  is  well  to  keep  one 
coarse  knife  especially  for  cutting  near  the  bone  or  through 
calcified  tissues. 

All  instruments  should  be  cleaned  and  rubbed  thoroughly 
dry  before  they  are  put  away  at  the  end  of  a  day's  work.  If  a 
dissection  has  been  completed  and  the  instruments  are  to  be 
laid  aside  for  some  time,  they  should  be  boiled  for  ten  minutes 
in  a  one  per  cent,  solution  of  sodium  carbonate,  thoroughly  dried, 
and  lightly  coated  with  clean  vaseline.  This  sterilizes  them  com- 
pletely and  helps  to  prevent  rust. 

USE    OF    INSTRUMENTS. 

Scalpel— Ona  of  the  most  important  things  for  the  student 
to  learn  in  technique  is  the  use  of  the  convex  or  belly-bladed 
scalpel.  This  blade  has  a  long  cutting  edge,  and  is  employedfor 
making  large  cuts  or  for  cutting  large  surfaces;  it  is  unsuited 
for  small,  careful  cuts  or  for  dissecting  in  angles  or  in  the  depth. 
The  convex  scalpel  is  used  chiefly  in  dissecting  the  skin,  fascia, 
and  muscles,  and  in  general  where  large  incisions  are  to  be 
made  and  the  work  is  relatively  gross.  In  the  dissection  of 
vessels  and  nerves,  on  the  other  hand,  the  larger  bellj-bladed 
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scalpels  should  never  be  used;  even  the  smallest  ones  must  be 
very  carefully  employed  for  such  dissection,  or  important  struct- 
ures will  be  injured. 

The  scalpel  with  tlie  straight  edge  and  sharp  point  1ms  a  use 
entirely  ditlcrcnt  from  that  of  the  bellydMaded  knife.  Although 
the  blade  of  the  knife  with  the  straight  edge  may  be  cjuite  long, 
one  uses  only  the  point  of  the  knife  in  dissection;  the  action  of 
such  a  knife'is,  therefore,  much  more  limited  than  is  that  of  the 
belly-bladed  scalpel,  and  it  should  be  used  in  making  only  the 
smaller,  less  extensive  cuts.  Students  are  frequently  seen  try- 
ing unsuccessfully  to  make  large  incisions  with  such  knives, 
especially  when  their  convex  blades  are  dull.  The  scalpel  with 
straight  "edge  and  sharp  point  is  especially  valuable  in  the  dis- 
section of  tlie  viscera,  sense  organs,  blood-vessels,  and  nerves. 
It  may  well  be  employed  whenever  a  small,  careful  cut  is  to  be 
made," and  it  will  be  found  of  the  greatest  convenience  when  the 
student  is  working  in  corners  or  in  deep  fossae. 

The  dissector  should  early  learn  the  right  way  to  hold  a  scal- 
pel. The  manner  of  holding  in  the  dissecting-room  is  quite 
different  from  that  in  the  autopsy-room  of  tlie  i)athologist.  In 
the  former  case  and  in  surgical  work  the  knife  is  to  be  held  "  like 
a  pen,"  between  the  thumb  and  the  first  two  fingers,  the  handle 
of  the  scalpel  pointing  obliquely  upward.  In  the  post-mortem 
room  the  iiathologist  usually  holds  his  knife  "  in  his  fist,"  the 
handle  of  the  scalpel  Ijeing  raised  only  slightly  al)ove  the  level 
of  the  blade  and  resting  in  the  palm  of  the  hand.  The  only  time 
the  dissector  in  the  laboratory  of  human  anatomy  is  permitted 
to  hold  the  knife  "  in  his  fist"  is  when  lie  makes  a  long  incision 
through  tough  skin;  in  all  other  circumstances  the  knife  should 
l)e  held  "  like  a  pen." 

The  thumb,  index  and  middle  fingers  should  alone  be  used  in 
holding  the  knife  "  like  a  i)en."  The  ring-finger  should  not  be 
permitted  to  touch  the  knife,  no  matter  how  much  the  dissector 
is  inclined  thereto.  Only  liy  following  this  rule  can  the  anatomi- 
cal workman  secure  the  necessary  freedom  and  acquire  the  deli- 
cacy of  movement  reriuisite  to  good  woi'k.  The  ring-finger  and 
the  little  finger  will  be  found  very  useful  in  making  tissues  tense, 
in  retracting  tissues,  or  in  displacing  them  to  the  side. 

The  scalpel  should  be  gras])ed  liy  the  thumb  and  fingers  at 
about  the  junction  of  blade  and  handle,  certainlv  not  high  up  on 
the  handle,  certainly  not  far  down  on  the  blade.  In  making 
"^-areful  cuts  the  hand  should  be  supjiorted  ujion  its  ulnar  margin. 
This  support  permits  of  greater  precision;   the  cut  desired  may 
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be  made  with  sureness  and  steadiness  and  witliout  anxiety.  The 
student  should  Iveep  his  finger- joints  nimble,  and  should  practise 
to  accjuire  increased  mobility  of  these  joints.  The  skill  gained 
in  the  use  of  instruments  in  the  dissecting-room  may  be  of  great 
value  in  subsequent  surgical  practice. 

The  importance  of  having  several  belly-bladed  knives  and 
several  knives  with  straight  edges  has  been  referred  to  above. 
No  good  dissector  cares  to  use  the  same  knife  for  working  out 
skin,  vessels,  muscles,  nerves,  etc.  There  should  be  a  "  division 
of  labor"  among  scalpels.  Hard,  firm,  tough  tissues  should  be 
cut  through  only  with  the  cartilage-knife  or  with  a  duller  scalpel. 

Forceps. — These  should  be  held  in  the  left  hand,  "  like  a 
jDen,"  between  the  thumb  and  first  two  fingers,  the  ring-finger 
and  little  finger  being  reserved  for  the  support  of  the  hand  and 
never  permitted  to  touch  the  instrument.  The  forceps  should 
never  be  held  "  in  the  fist."  They  should  be  grasped  about  the 
middle,  not  too  high  up,  and  the  fingers  should  not  be  cramped, 
otherwise  the  hand  tires  too  quickly.  The  support  of  the  hand 
on  its  ulnar  margin  by  means  of  the  little  finger  and  the  ring- 
finger  is  important,  as  it  helps  to  make  the  work  more  exact  and 
more  certain. 

Scissors. — These  should  be  grasped  by  the  thumli  and  middle 
finger.  The  scissors  are  generally  used  where  the  parts  to  be 
cut  through  are  soft,  yielding,  and  easily  displaceable  and  do 
not  offer  much  resistance  to  the  edge  of  the  knife.  Scissors  are 
much  employed  by  many  dissectors  in  the  study  of  the  viscera 
and  of  the  blood-vessels.  They  are  especially  valuable  in  fol- 
lowing out  through  loose  connective  tissue  or  fat  the  finer 
branches  of  arteries  and  veins,  which  might  be  more  easily  cut 
if  the  knife  were  used.  Like  the  straight-edged  scalpel  with  a 
sharp  point,  scissors  are  useful  in  cutting  in  angles  or  corners 
and  in  deep  places.  Fat  held  in  the  forceps  can  be  most  easily 
removed  with  scissors.  Very  fine  scissors  are  useful  in  the  dis- 
section of  delicate  nerves  and  of  the  small  muscles  of  the  face 
and  orbit,  but  in  general  scissors  are  little  suited  to  the  dissec- 
tion of  muscles  and  nerves. 

Prole. — The  flimsy  probes  usually  supplied  in  dissecting  sets 
are  of  but  little  use  and  should  be  discarded.  The  firm  probe 
devised  for  use  in  Baltimore  by  Professor  Mall  is  the  best  one 
available.  Many  students  do  a  very  large  part  of  their  dissec- 
tion with  this  probe.  It  is  especially  useful  for  the  beginner, 
who  is  afraid  of  destroying  important  structures  with  the  knife. 
The  "  blunt  dissection"  which  the  probe  permits  of  insures  the 
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working-  t>ut  cii'  luauy  strut-'tures  wliiuli  would  otherwise  be  cut 
aw;iv.  In  usiug  the  di-ssectiug-probe  the  least  force  uecessary 
to  the  purpose  should  be  brought  into  play,  the  strength  of  the 
tissues  being,  as  it  were,  continually  tested,  and  the  loose  tissue 
between  the  dehnite  structures  being  gentl\'  removed  by  repeated 
light  strokes  instead  of  by  a  few  strong  sweeps  of  the  probe. 
'•]Vc(ir  airaij  rather  than  tear  away!"  This  will  avoid  giving 
the  nniscles  a  ragged  appearance  and  will  also  preserve  many 
small  and  delicate  structures  which  would  otherwise  be  lost. 

There  is  danger,  however,  of  over-use  of  the  metliod  of  blunt 
dissection  with  the  ]n-obe.  It  is  highly  important  that  the  stu- 
dent should  gain  skill  with  the  scalpel,  and  this  he  can  do  only 
by  constant  practice  with  it.  Again,  where  the  probe  is  used 
instead  of  the  scalpel,  it  is  not  possible  to  make  so  clean  a  dissec- 
tion as  the  student  should  require  of  himself.  The  structures  are 
left  ragged,  and  the  artistic  sense  of  the  dissector  remains  unde- 
veloped, or,  if  developed,  is  offended. 

PRESERVATI()X    OF    THE    PAET. 

A  large  portion  of  the  pleasure  in  his  work  and  of  the  benefit 
to  be  derived  from  it  will  be  lost  if  the  student  neglects  to  take 
proper  care  of  the  i)art  while  he  is  dissecting  it  and  during  the 
intervals  between  the  periods  of  dissection.  If  a  part  be  allowed 
to  become  dirty,  if  it  be  pernhtted  to  dry  u^),  or  if  it  become  foul, 
the  student  will  lose  interest  in  it,  w^ill  tire  of  it,  and  will  inevi- 
tably neglect  it.  If  the  part  has  been  well  preserved  in  the  first 
place,  its  preservation  after  arrival  in  the  dissection-room 
de])ends  entirely  upon  the  student.  If  he  handle  it  properly  and 
protect  it  carefully,  he  can  keep  it  in  prime  condition  until  the 
dissection  has  been  completed. 

Drying  of  the  ])art  is  the  greatest  of  all  dangers.  The 
moment  the  tissues  become  dry,  knives  are  dulled  in  dissecting 
them  and  it  quickly  becomes  im])ossil)le  to  isolate  the  finer  struct- 
ures, which,  moreover,  lose  their  natural  color  and  form.  In 
addition,  the  part  grows  repulsive  to  sight. 

The  skin  of  the  cadaver  is  one  of  the  best  ]n-otectives  against 
di->-ing.  Skin  when  removed  should  always  be  ke]it  as  a  covering 
foi-  the  part.  When  the  dissection  is  put  awav  at  the  end  of  a 
working  i)eriod,  it  sliould  l)e  wrapjied  carefullv  in  the  integu- 
ment, which  sliould  1)0  securely  fastened  bv  tving  or  pinning^  it 
in  place.  Some  careful  dissectors  take  tJie 'troulile  to  secuire 
cutaneous  fla])s  m  ])()sitiou  by  stitclies  each  time  the  inirt  is  put 
awav. 
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In  addition,  tlie  part  should  be  tlioroughly  wrapped  in  gauze 
or  clieese-cloth  saturated  with  a  three  per  cent,  solution  of  car- 
bolic acid  or  other  preserving  tiuid  and  lield  in  place  by  twine. 
It  is  convenient  to  have  a  large  quantity  of  tlie  preserving  fluid 
in  a  tub  in  the  dissecting-room,  out  of  wliicli  the  wrappings  may 
be  wrung  by  liand  or  by  a  laundry  wringer.  Tlie  gauze  or  cheese- 
cloth should  be  folded  into  a  convenient  shape  and  size. — a  few 
inches  longer  than  the  part  to  be  covered  and  about  eighteen 
inclies  wide.  After  being  moistened  in  the  preservative  fluid,  it 
may  be  wrapped  about  tlie  part  and  secured  by  tapes  or  twine. 
Such  a  covering  is  readily  and  quickly  removed  when  tlie  part 
is  required  for  work.  It  is  also  very  useful  for  covering  sucli 
portions  as  are  not  immediatelj'  under  dissection  or  study.  As 
an  additional  protection  against  drying,  a  piece  of  oil-cloth, 
about  a  foot  square,  is  advisable  for  the  liand,  foot,  and  face. 

As  soon  as  possible  after  the  cadaver  is  placed  on  the  table, 
the  student  sliould  take  cliarge  of  liis  part,  wrap  it  up,  and  attach 
to  it  a  label  bearing  his  name. 

Not  only  in  the  intervals  between  tlie  dissection  periods,  but 
also  during  working  hours,  care  sliould  be  taken  to  prevent  dry- 
ing. Parts  not  in  actual  use  should  be  kept  covered,  for  even 
two  hours'  exposure  causes  drying  which  deteriorates  tlie  mate- 
rial. The  portion  of  the  dissection  actually  being  worked  upon 
should  be  moistened  occasionally  with  a  wet  sponge.  The  best 
results  are  attainable  only  if  the  material  be  kept  in  good  condi- 
tion; it  is  not  possible  to  restore  dried-out  material  to  as  good 
condition  as  it  was  in  before  drying  or  partial  drying.  Especial 
care  should  be  taken  to  protect  parts  belonging  to  students  not 
present. 

The  cadaver  should  be  kept  raised  on  dissecting-blocks,  so  as 
to  allow  free  drainage  away  of  the  fluids  which  otherwise  cause 
the  under  parts  to  become  macerated  and  offensive.  The  drain- 
pipe in  the  centre  of  the  table  must  be  kept  unobstructed. 

Cleanliness  about  the  dissection-table  should  be  cultivated. 
Bits  of  fat  and  connective  tissue  which  are  removed  should  never 
be  allowed  to  contaminate  the  wrappings  of  the  part  or  the  table 
itself.  They  should  be  collected  on  a  piece  of  paper  or  cloth  and 
then  thrown  into  the  refuse-pail.  The  student  should  leave  his 
dissection  and  the  dissection-table  in  perfect  order  and  condition 
at  the  close  of  each  day's  work.  A  little  care  exercised  in  the 
formation  of  orderly  and  cleanly  habits  at  this  period  of  his 
development  will  be  of  great  service  to  tlie  student  in  his  sub- 
sequent work. 
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CLOTHING. 

The  better  methods  of  preserving  the  material  for  dissection 
prevalent  nowadays  have  removed  some  of  the  unpleasant  feat- 
ures of  the  oeeupatiun.  It  is  not  possible,  however,  to  avoid  all 
odor  or  all  contanhnation,  and  the  student  should,  therefore,  go 
to  the  dissecting-room  clad  in  a  manner  which  will  permit  him 
to  work  freely  and  without  constant  worry  lest  his  clothing  come 
into  contact  with  the  material.  Hence  it  is  necessary  to  have  an 
old  coat  to  be  kept  for  use  in  the  dissecting-room  only,  and  it  is 
preferable  to  change  the  whole  suit  on  entering  and  on  leaving 
the  room.  As  a  roomful  of  men  garljed  in  old  coats  is  not  a 
pleasing  spectacle,  it  is  tiie  custom  in  modern  anatomical  labora- 
tories to  wear  white  cotton  gowns  over  all.  The  student  should, 
therefore,  provide  himself  with  three  such  gowns,  so  that  he  may 
always  have  the  soiled  ones  laundered  while  the  clean  one  is 
being  worn.  Gowns  other  than  white  should  be  avoided,  as 
should  the  various  oil-cloth  sleeves  and  aprons  formerly  so  much 
used.  No  inconsiderable  part  of  the  depressing  influences  of 
the  old-time  dissecting-room  consisted  of  the  dirty  floors,  the 
untidy  tables,  the  tobacco-smoke,  the  si)ittoons,  the  oil-cloth 
sleeves  and  aprons,  and  the  multicolored  or  checked  gowns. 

Dissection  is  a  serious  task,  requiring  much  energy  and  en- 
durance. Under  tlie  best  conditions  the  student  tires  all  too 
quickl}'.  It  is  important,  therefore,  that  the  sanitary  conditions 
of  the  room  be  the  best  possible,  that  as  comfortable  a  position 
as  practicable  be  assumed  in  dissecting,  that  the  dress  be  one 
which  while  externally  uniform  throughout  the  room  will  permit 
of  the  greatest  freedom  in  work,  and  that  all  depressing  in- 
fluences be  as  far  as  possible  removed. 

DRAWING    IN    GROSS    ANATOMY. 

The  student  should  not  try  to  draw  all  that  he  sees,  but  only 
so  much  as  is  important  in  the  stage  represented.  He  should 
limit  the  contents  of  eacli  |>icture  to  what  can  be  shown  clearly, 
and  try  to  avoid  iniiinportdiit  detail. 

The  drawing  is  to  be  made  large  enough  to  show  clearly  all 
that  it  contains.  In  general,  it  should  be  as  large  as  the  size  of 
the  drawing-paper  will  v>ermit,  allowing  for  the  legend.  It  is 
well  to  make  tlie  drawing  on  a  definite  scale,  and  to  record  on  it 
the  proiiortion  which  flie  size  of  tlie  i)icture  bears  to  the  natural 
size,  using  a  fraction  to  express  tliis,— r.r/  Vr  V  V  "/  or 
wJiatever  tlie  scale  is. 
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The  drawing  should  always  be  "  placed"  earefullj!-,  so  that 
it  will  not  be  too  near  either  side,  the  top,  or  the  bottom  of  the 
page.  Space  must  be  reserved  for  the  legend.  The  drawings 
ought  not  to  be  crowded:  one  on  a  page  is  usuallj'  all  there  is 
room  for,  and  onlj-  one  side  of  the  paper  should  be  used.^ 

The  gross  features  should  first  be  attended  to,  the  general 
direction  of  the  lines  which  bound  the  structures,  representing 
position,  size,  general  shape,  and  proportions,  being  sketched  in. 
These  lines  ought  to  be  made  as  near  right  as  possible  without 
taking  an  undue  amount  of  time.  The  finished  drawing  will  be 
correct  and  satisfactory  relatively  to  the  accuracj^  of  this  pre- 
liminary, general  sketch. 

The  details,  proceeding  from  larger  to  smaller,  are  to  be 
drawn  next.  Usually  much  detail  is  not  only  unnecessary  but 
even  objectionable.  The  endeavor  to  get  too  much  detail,  and 
to  get  it  without  first  attending  to  the  general  features,  is  almost 
the  sole  cause  for  the  common  remark,  "  I  can't  draw  and  never 
shall  be  able  to!"  Au}^  one  who  can  write  can  draw,  and,  b}^ 
observing  the  right  method  and  the  proper  sequence,  can  make 
drawings  that  are  useful  and  valuable. 

The  pencil  should  be  medium  soft ;  HB  is  the  most  useful 
grade.  The  lines  shoiild  be  drawn  on,  not  into,  the  paper,  and 
this  requires  lightness  of  touch.  The  pencil  point  is  to  be  kept 
long  and  sharp,^  so  that  it  will  mark  readily  and  make  a  fine  line 
that  can  be  seen  while  it  is  being  made.  The  strength  (that  is, 
width  and  blackness)  of  the  various  lines  in  the  finislied  drawing 
should  be  proportionate  to  the  relative  importance  of  the  struct- 
ures which  they  represent.  The  term  "  relative  importance" 
has  reference  here  not  to  anatomical  or  physiological  value,  but 
to  interest  in  the  picture :  the  things  in  the  picture  that  give  it 
a  name  are  the  things  of  greatest  relative  value  in  that  picture. 

In  labelling  "  print"  the  names  neatly,  preferably  with  ink. 
If  there  be  difficulty  in  making  the  words  straight  and  horizontal, 
light,  horizontal  lines  may  be  ruled  for  guides ;  these  can  after- 
wards be  erased.  No  attempt  should  be  made  to  form  the  letters 
exactly  like  printed  (press)  type,  but  a  free  style  is  to  be  used. 

The  pointing  lines,  either  dotted  or  unbroken,  should  be  ruled 
with  a  sharp  pencil.    This  differentiates  them  from  the  lines  of 


'  The  right  side  of  the  di-awing'-papei-  should  always  be  used.  The  wrong 
side  (when  only  one  side  is  for  use)  is  dimpled  so  as  to  look  as  if  impressed 
with  cotton  or  linen. 

'A  piece  of  sand-paper  glued  to  a  strip  of  wood  is  handy  for  this. 
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the  drawing.  It  is  sometimes  well  to  mark  tlie  exact  termination 
of  tlie  line  by  a  small  cross. 

Tlie  name  uf  tlie  draiviiig  iu  larger  letters  may  be  placed  at 
tlie  head  or  at  the  foot  of  the  page.  The  view-point,  scale,  and 
date  should  also  be  given.  Each  sheet  of  the  drawings  should 
be  initialed  for  identiiicatiou,  the  initials  being  placed  where 
they  cannot  be  cli^jped  oft. 

Actual  representation  of  an  object  is  limited  to  the  two  dimen- 
sions of  a  plane.  The  third  dimension  of  solid  bodies  is  ex- 
pressed l)y  pL'i-spcctive,  which  is  made  up  of  several  factors, 
chiehy  (a)  binocular  vision,  (h)  aerial  perspective,  (c)  foreshort- 
ening, ((/)  sequence  of  objects,  (e)  cliiaroscuro,  or  relation  of 
light  and  shade. 

The  part  played  by  binocular  vision  is  of  use  only  iu  stereo- 
scopic pictures.  Laboratory  drawing  is  limited  almost  wliolly 
to  representation  of  things  as  seen  by  one  eye. 

Foreshortening  refers  to  apparent  size  and  sliape  of  objects 
(or  surfaces)  as  dependent  on  position  and  distance.  Ordinarily 
we  do  not  take  cognizance  of  it  at  all,  or  only  partially.  It  may 
be  made  evident  in  several  ways, — as,  b}'  inverting  the  head  and 
looking  at  things  upside  down;  Ijy  looking  at  them  iu  a  mirror 
and  regarding  the  images  as  situated  on  its  surface  ;  or  by  inter- 
posing a  transparent  plane  object  (wire  netting  or  glass — c.r/., 
window-pane)  between  tlie  eye  and  tlie  object,  perpendicular  to 
the  line  of  vision,  and  regarding  the  lines  as  projected  forward 
and  drawn  on  this  surface  in  one  plane.  To  get  a  foreshortened 
drawing  it  is,  then,  only  necessary  to  copy  on  paper  the  lines  as 
thus  seen;  or  they  may  be  traced  with  crayon  or  India  ink  on 
the  mirror,  net,  or  glass  itself. 

Objects  that  are  partly  hidden  by  nearer  objects  are  thereby 
shown  to  be  more  distant  than  the  latter. 

Aerial  perspective,  affecting  color,  distinctness  of  detail,  etc., 
is  of  importance  only  when  the  distances  are  considerable,  as  in 
landscape,  and  need  not  be  discussed  here. 

The  shading  is  self-evident.  It  is  due  to  the  amount  of  light 
reflected  to  the  eye  from  the  various  surfaces,  or  areas  of  a  sur- 
face, which  have  different  directions,  and  therefore  receive  and 
reflect  different  amounts  of  light.  For  the  inirposes  of  drawing, 
the  object  may  be  regarded,  and  represented,  as  illuminated  liv 
light  coming  fi-om  a  source  above  to  the  left.  Tliis  simplifies 
shading  and  gives  it  a  constant  significance  iu  exiiressing  direc- 
tion of  surfaces.  (It  is  to  be  noted  that  shading  can  also  be  used, 
as  in  black  and  white  pictures,  to  represent  cnlnr-rahir  or  rela- 
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tive  brightness  of  objects  of  different  colors.)  All  surfaces  so 
directed  as  to  receive  and  reflect  most  of  this  light  to  tlie  ob- 
server's eye  will  be  brightest  (unshaded,  or  having  "  high 
lights")  ;  those  directed  away  from  the  light  will  be  darkest 
(shaded,  or  in  shadow)  ;  while  surfaces  having  an  intermediate 
direction  will  be  shaded  less  or  more  according  as  they  approach 
one  or  other  of  the  above  extremes. 

A  plane  surface  will  have  uniform  light  or  shading.  Rounded 
surfaces  will  have  graduated  shading ;  areas  separated  by  sharp 
edges  will  have  abrupt  differences  of  shading,  the  contrast  being 
greater  the  smaller  the  angle  between  the  adjacent  areas,  or,  in 
other  words,  the  greater  the  difference  in  tlieir  direction.  In 
rounded  objects  the  highest  light  and  the  deepest  shade  are  sit- 
uated close  to,  but  not  at,  tlie  edge  of  the  outline.  All  the  shading 
should  be  kept  right  in  relation  to  the  deepest  shadow. 

The  student  should  examine  book-illustrations  and  observe 
how  shading  is  represented,  (a)  Some  degree  of  depth  may  be 
given  in  a  mere  outline  drawing  bj^  making  the  lines  on  the  lower 
right  side  of  the  objects  heaviest.  (&)  Plain  parallel  lines  are 
used  for  shading  in  "  line"  drawings.  The  depth  of  shading  is 
varied  by  the  heaviness  of  the  lines,  their  distance  apart,  and  by 
"  cross-hatching"  or  putting  additional  sets  of  shade-lines  over 
the  first  at  very  acute  angles  of  crossing.^  (c)  The  i)encil  may 
be  held  obliquely  and  rubbed  most  on  the  parts  to  be  shaded, 
giving  a  photographic  effect,  (d)  Some  of  the  lead  of  the  ])encil 
may  be  scraped  off  with  a  knife  and  applied  to  the  drawing-paper 
by  means  of  a  paper  stump,  giving  a  means  of  rapid  working,  but 
one  that  is  apt  to  give  a  smudgy  effect,  (e)  Wash-drawings  are 
shaded  either  by  repeating  the  wash  or  by  using  a  stronger  wash 
on  the  shaded  parts.  (/)"  A  softer  pencil  may  be  used  for  the 
deeper  shading.  Finally,  it  is  well  to  "  pick  out"  the  high  lights 
with  a  soft  eraser,  (g)  Dots  may  be  used  instead  of  lines,  as  in 
stippled  drawings,  Ross-board  drawings,  and  half-tone  illus- 
trations. 

Colors  may  be  utilized  to  differentiate  structures,— e.r/.,  red 
for  arteries,  blue  for  veins,  brown  for  muscles,  green  or  orange 
(or  plain  black)  for  nerves.  Good  ci-ayons  are  useful  here.  Hig- 
gins's  inks  of  various  colors  may  be  used  in  pen  work.  Washes 
are  very  effective  also.  As  a  rule,  all  color  should  be  used  very 
sparingly,  and  so  should  shading. 


'  Sometimes  the  shading  lines  are  curved  in  conformity  to  curvatures  of  the 
surfaces  depicted,  as  may  be  seen  in  ohi  wood-prints,  steel  engi-avings,  and 
mechanical  drawings. 


3U  INTKOUrt'TION 

To  prevent  smudgiug  of  soft  i»encil  work,  the  drawings  may 
be  "  fixed"  1))'  spraying  them  lightly  with  a  fixative,  such  as 
bleached  shellac  dissolved  in  absolute  alcohol  or  the  regular 
solution  that  may  be  obtained,  together  with  a  spray-pipe,  from 
dealers  in  artists'  supplies. 

BOOKS. 

In  addition  to  tliis  Laboratorj'  Manual,  the  student  of  gross 
human  anatomy  is  advised  to  provide  himself  with  certain  neces- 
sary text-books,  concerning  wliieh  he  should  consult  his  in- 
structor. In  the  University  of  Chicago  tlie  following  are  recom- 
mended : 

(1)  A  good  atlas  of  the  human  body,  preferably  W.  Spalteholz's  "  Hand 

Atlas  of  Human  Anatomy"  (Barker's  translation),  or  C.  Toldt's 
"  Anatomischer  Atlas." 

(2)  A  good  systematic  text-book  of  human  anatomy,  preferably  (at  time 

of  writing)  the  "  Systematic  Text-Book  of  Human  Anatomy" 
edited  by  D.  J.  Cuuuiugbam  or  Quaiu's  "  Elements  of  Anatomy" 
edited  by  Schiifer  and  Thane. 

(3)  A   text-book   of   embryology,   preferaljly    (at   present)    McMurrieh's 

"Human  Embryology"  or  C.  S.  Miiujt's  "Embryology"  or  (if 
the  student  can  read  German)  -J.  Kollmann's  "  Lehrbuch  der 
Entwickeluiigsgeschiehte   des   Menschen." 

(4)  A  text-book  on  neurologj',  preferal)ly  Barker's  "  The  Nervous  Sys- 

tem and  its  Constituent  Neurones,"  or  Van  Gehuehten's  text-book 
if  a  French,  or  Obersteiner's  or  Edinger's  if  a  German,  author  be 
desired. 

LIBKAKY. 

Students  beginning  to  study  medicine  often  have  difficultv  in 
learning  how  to  use  libraries  and  how  to  find  the  l^ibliograpliv 
of  a  subject  in  which  they  are  interested.  Each  student  should 
at  the  earliest  opportunity  request  an  instructor  or  a  librarian 
to  teach  him  how  to  use  the  "  Index-Catalogue  of  the  Surgeon- 
General's  Library"  and  the  "  Index  Medicus,"  the  keys  to  medi- 
cal literature.  For  convenience,  a  list  of  some  of  the  more 
miportant  reference-books  and  journals  to  be  consulted  in  con- 
nection with  anatomical  studies  is  here  inserted.  The  student 
wdl  find  these  books  and  journals  in  the  college  library  If  any 
of  them  are  lacking,  lie  should  use  his  influence  to  have  them 
added  to  the  library  collection  as  soon  as  possible  The  list  is 
by  no  means  exhaustive,  but  in<.|udc.s  som..  of  the  books  ^rnd- 
journals  hkely  to  l,e  ftvquently  cnsnited;  it  does  not  consider 
the  literature  ot  nneroscopic  anatomy  and  histoloo'v. 


■^'S.' 
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General   Works  on  Human  Anatomy. 

Allen,  H.     A  System  of  Human  Anatomy.     Including  its  Medical  and  Surgical 

Relations.     4to.     Philadelphia,  1882. 
V.  Bardeleben,  C.     Handbuch  der  Anatomic  des  Menschen.     8  vols.     Jena,  1902. 
Gegenbaur,   C.     Lehrbuch  der  Anatomie  des  Menschen.     7  Aufl.     2  vols.   Svo. 

Leipzig,  1898. 
Gerrish,  F.  H.    A  Text-book  of  Anatomy  by  American  Authors.     2d  ed.     Phila. 

and  New  York,  1902. 
Gray,  H.     Anatomy,  Descriptive  and  Surgical.     Ed.  by  T.  Pickering  Pick  and 

R.  Howden.    Phila.  and  New  York,  1901. 
Huntington,    G.      The    Anatomy    of   the    Human    Peritoneum    and    Abdominal 

Cavity,  considered  from  the  Stand-point  of  Development  and  Comparative 

Anatomy.     New  York,  1903. 
Krause,  W.     Handbuch  der  Anatomie   des  Menschen,   mit  eineni   Synonymen- 

register.      Auf    Grundlage    der    neuen    Baseler    anatomischer   Nomenklatur 

unter  Mitwirkung  von  W.  His  und  W.  Waldeyer  und  unter  Verweisung  auf 

den  Handatlas  von  W.  Spalteholz  bearbeitet.     Leipzig,  1898. 
von  Danger,  C.     Lehrbuch  der  systematisohen  und  topographischen  Anatomie. 

5  Anfl.     Svo.     Wien  und  Leipzig,  1893. 
Morris,   H.     Human  Anatomy.     A   Complete   Systematic   Treatise   by   Various 

Authors,  including  a  Special  Section  on  Surgical  and  Topographical  Anat- 
omy.    Last  edition.     Philadelphia. 
Poirier,  P.,  et  A.  Chaii^y.     Traite  d' Anatomie  humaine.     5  vols.     Paris,  1901. 
Quain,  J.     Elements  of  Anatomy.    Ed.  by  Schlifer  and  Thane.     10th  ed.    3  vols. 

London  and  New  York,  1892. 
Rauber,  A.     Lehrbuch  der  Anatomie  des  Menschen.     Leipzig. 
Sappey   (M. — P. — C).     Traite  d' Anatomie  descriptive.     3  vols.   12mo.     Paris, 

1850-1864. 
,  Testut,  L.     Traite  d'Anatomie  humaine.     2  vols,  royal  8vo.     Paris,  1889-1891. 

Anatomical  Atlases. 

Anatomischer  Atlas  f tir  Studirende  und  Aerzte  unter  Mitwirkung  von  Professor 

Dr.  Alois  Dalla  Rosa.     Hrsg.  von  Carl  Toldt.     Wien  und  Leipzig,  2  Aufl., 

1900. 
Broesike,  G.     Anatomischer  Atlas  des  gesamten  menschlichen  Kijrpers.     Berlin, 

1899. 
Sobotta,  J.     Atlas  der  Anatomie  des  menschlichen  Korpers.     Miincheu,  1904. 
Spalteholz,  W.     Hand  Atlas  of  Human  Anatomy.     Translated  by  L.  F.  Barker 

from  the  3d  German  edition.     3  vols.     Leipzig,  1901-1903. 

[The  descriptive  text  accompanying  the  plates  of  this  atlas  is  a  model 

of  conciseness;    some   students  prefer  it  to  that  of  the  larger  systematic 

text-books.] 

Manuals  of  Dissection. 

V.  Bischoff,  Th.  L.  W.     Fiihrer  bei  den  Priipaririiljungen  Ijearbeitet  von  Dr.  N. 

Ruedinger.     Miinchen,  1889. 
Braune,  W.^and  His,  W.    Manuel  de  Dissection.    Trad,  par  le  Dr.  G.  Foettinger. 

8vo.     Bruxelles,  1887. 
'  Campbell,  W.  A.     Outlines  of  Anatomy  for  Students.     A  Guide  to  Dissection, 

based  on  Morris's  Text-ljook  of  Anatomy.     Svo.     Philadelphia,  1895. 
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Cooke,  T.,  and  Cooke,  F.  G.  II.  Tablets  of  AiuUoiiiy.  11th  ed.  3  vols.  London, 
ISDS. 

Cunniii.uliam,  D.  .1.  ]\Iainial  of  Pvactieal  Anatomy.  Philadelphia  and  London, 
11103. 

Eekley,  W.  T.,  and  Eekley,  C.  I).  A  Jlannal  of  Dissection  and  Practical  Anat- 
omy.    Philadelphia,  1903. 

Heath,  (.;.  Practical  Anatomy;  a  Maiinal  of  Dissections.  Sth  ed.  12mo.  Ed. 
by  W.  Anderson.     Phihadelpbia,  1893. 

Holden's  Anatomy.  A  Mannal  of  Dissection  of  the  Human  Body.  7th  ed.,  re- 
vised by  A.  llewson.     2  vols.     Philadelphia,  1901. 

Ruge,  (t.  Anleitungen  zu  den  Prapaririibungen  an  der  menschlichen  Leiche 
"  (1  uud  2  TheileV     Svo.     Leipzig,  1SS8. 

Anatomy  of  the  Nervous  System. 

Barker,  L.  F.     The  Nervous  System  and  its  Constituent  Neurones.     New  York, 

1900. 
Bruce,  A.    A  Topographical  Atlas  of  the  Human  Spinal  Cord.    Edinburgh,  1901. 
Dejerine,  J.   Anatoniie  des  centres  nerveux.    2  vols.     1S95. 
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DIVISIOX    OF    TIIK    ('AI)AA^ER    INTO    PARTS. 

The  iiumbei'  of  uk'u  assigned  to  a  given  cadaver  and  the  part 
that  each  will  disseet  will  vary  in  different  hiboratories,  partly 
according  to  the  supply  of  material,  partly  according  to  the  par- 
ticular plan  favoi'ed  l»y  the  instructor.  Very  satisfactory 
methods  of  division  have  Ijeen  agreed  n]ion,  among  others  the 
following : 

A.  Fnr  ten  stuc.lents  to  a  cadaver,  five  on  eaeli  side. 

1.  Arm  and  wall  (li'  tlmrax  {c.rtrciiiilati  .siipcrinr). 
'2.    L(i\\"er  extremity    { iriin-iuilas   inferior). 

3.  Head,    neek,    and    dursuni    of   trunk    (caput,    colluin,    et   dorsum 

I riDici) . 

4.  TlK.rax. 

5.  Alxlomen  and  pelvis  {abilomcit  cl  prlris). 

B.  For  six  slndents  to  a  cadaver,  three  on  each  side. 

1.  Ami  and  wall  nl'  IlKirax   (r.rtn'inild.s  sii prrior) . 

2.  Ldwei-  extremity,   ahilomen,  and  pehis    (c.rl rcniitas   inferior,  ab- 

(loDlfl),    rl    pelvis  ) . 

?i.   Head,    neck,    and    npi'ier   ]iai't    id'   trnnk    {caput,    colltim,    dorsum 
Iniitci,  et   tliora.e). 

C.  Fur  foui'  sludenls  (o  a  cadavei',  (wn  cm  eaidi  side. 

1.  I'lipi'i-  liair  of  Iiody    {input,   eo/luiii,   dorsum,    truiiei,   tliora.r,   et 

e.rt  rem itas  su perior  ) . 

2.  Lowci-  half  of  Ijddy  {ejtrcmitas  inferior,  atjdomcn,  et  pelvis). 

ANATOMICAL  TERMS  INDICATING   THE   POSITION 
AND    DIRECTION    (JF    PARTS    OF    THE    BODY. 

In  descriptive  anatomy  certain  technical  terms,  derived 
chietiy  from  the  Latin  and  Greek,  ai'e  uecessar}-  for  the  desig- 
nation of  iiarts  of  the  body  and  for  specifying  exactly  their 
spatial  relations. 

In  descriptions  the  human  body  is  usually  thought  of  as 
standing  upriglit,  with  the  arms  hanging  at  the  sides, — i.e.,  alive; 
the  older  anatomists  always  rei>rescnted  the  volar  surface  of 
the  forearm  and  the  ]ialm  as  looking  forward,  but  at  i)resent  no 
definite  ])osition  in  space  is  ascribed  to  the  forearm.  The  body 
so  nearly  symmetrical,  is  thougbt  of  as  being  halved  by  a  iier- 
pendicular  plane,  the  so-called  median  {nicdinnti.^)  plane,  into  a 
i-igbt  and  a  left  half.  The  direction  towards  this  median  jilane 
is  designated  as  meditil  (iiicdidll.s)  ;  that  away  fi-om  it,  lateral 
(lafci-tiJi.s).  By  a  vertical  direetiou  { i-crlii-dli.^)  is  meant  one 
corresponding  to  the  long  axis  of  the  median  iilaiie;  a  jilane  or 
line  at  right  angles  to  the  median  i)lane,  if  it  be  ))arallel  to  the 
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surface  of  the  earth,  is  spoken  of  as  being  horizontal  {horizon- 
tails)  ;  if  it  merely  run  across  the  body  or  one  of  its  parts  at 
right  angles  to  the  axis  of  the  body,  it  is  said  to  be  transversal 
{transversalis).  The  term  transverse  {transversiis)  means 
across  the  long  axis  of  the  organ  concerned.  Lines  or  planes 
which  run  parallel  to  the  median  plane  are  called  sagittal  [sagit- 
talis)  ;  those  parallel  to  the  surface  of  the  forehead,  frontal 
{frontalis) . 

The  terms  inner  {internus)  and  outer  {cxternus)  have  been 
very  loosely  used  in  English  text-books,  often  being  employed 
in  the  sense  of  medial  and  lateral,  as  well  as  indicating  the  direc- 
tion in  relation  to  the  interior  of  organs,  cavities  of  the  body,  or 
regions  of  the  body;  in  the  nomenclature  used  in  this  book  the 
terms  are  restricted  exclusively  to  the  latter  meaning.  In  de- 
scribing the  dimensions  of  organs  length  or  longitudinal  direc- 
tion {longitudinalis),  breadth  or  transverse  direction  {trans- 
versus),  and  thickness  are  the  terms  employed  to  indicate  the 
largest,  middle,  and  smallest  dimensions,  l^ai'ticular  attention 
is  called  to  the  distinction  between  transversus  and  transversalis, 
the  latter  being  reserved  for  a  direction  transverse  to  that  of 
the  median  plane. 

The  terms  upper  {superiGr)  and  lower  {inferior)  refer  to 
the  directions  towards  the  vertex  and  towards  the  sole  of  the 
foot  respectively,  while  the  terms  superficial  {superficialis)  and 
deep  {profundus)  indicate  a  position  of  less  or  greater  separa- 
tion from  the  external  surface  of  a  part  or  organ.  The  term 
middle  {medius)  is  used  to  indicate  a  position  between  superior 
and  inferior  or  between  externus  and  internus,  but,  since  medius 
is  easily  confused  by  the  lieginniug  student  with  medialis,  espe- 
cially when  abbreviated,  the  term  intermediate  {intermedins)  is 
employed  to  indicate  a  position  midway  between  lateralis  and 
medialis. 

In  order  to  have  terms,  independent  of  the  position  of  the 
hodj  in  space,  for  the  directions  towards  the  head-end  or  the 
tail-end  of  the  body,  the  designations  cranial  {cranialis)  and 
caudal  {caudalis)  have  been  introduced.  In  the  head  itself  the 
continuance  of  tlie  cranial  direction  can  no  longer  very  satis- 
factorily be  designated  as  cranial ;  accordingly,  this  direction  as 
far  as  the  moutJi  or  the  nose  is  spoken  of  as  rostral  {rostrnlis). 
When  the  body  is  in  the  upriglit  position,  the  direction  towards 
the  front  is  spoken  of  as  anterior,  that  towards  the  back  as 
posterior;  the  same  directions  in  the  body  thought  of  as  inde- 
pendent of  its  position  in  space,  are  spoken  of  as  ventral  {ven- 
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tralis)  and  dorsal  {duitialiti}.    The  adjectives  right  (dexter)  and 
left  (minister)  have  their  ordinary  meaning. 

Besides  these  general  terms  for  the  body  as  a  whole,  certain 
special  terms  for  the  extremities  {termini  ad  extremitates  spec- 
t antes)  are  found  convenient.  In  the  extremities  especially  it 
is  desirable  to  liave  designations  independent  of  the  position  in 
space.  Tlie  direction  towards  the  trunk  is,  tlierefore,  spoken  of 
as  proximal  (proximalis)  ;  tliat  away  fi'om  the  trunk,  as  distal 
(distalis).  In  the  forearm  and  hand  tlie  direction  towards  the 
thumb  side  is  spoken  of  as  radial  (radialis)  ;  that  towards  the 
little-finger  side,  as  ulnar  {ul)iaris)  ;  similarly,  in  the  leg  the 
direction  towards  the  great-toe  side  is  spoken  of  as  tibial  (tibi- 
cdis)  and  that  towards  the  little-toe  side  as  fibular  (ftbularis). 
Furthermore,  in  both  upper  and  lower  extremities,  for  the  ex- 
tensor surfaces  the  expression  dorsal  (dorsalis)  is  used;  while 
for  the  flexor  surfaces  the  term  used  in  the  forearm  and  liand  is 
volar  (rolaris)  ;   that  iia  the  foot,  plantar  (plantaris). 


GENERAL    ANATOAIICAL    TERMS  {TERMINI 

GEN  ER.  ALES). 

A  list  of  certain  general  terms,  witli  the  English  synonyms, 
employed  in  gross  anatomy  is  liere  included.  It  is  not  intended 
that  the  student  should  begin  his  work  by  memorizing  these 
words.  On  the  contrary,  he  will  learn  them  best  by  adding  them 
gradually  to  his  vocabulary  as  the  dissection  proceeds. 


Aecessnrius  (nccessury). 

Acinus  (ben-y). 

Aditus  (entrance). 

Ala  (wing)  (contraction  of  a.c/Ho). 

Alveolus  (little  hollow). 

Ampulla  (flask). 

Angulus  (angle). 

Ansa  (handle  or  loop). 

Antrum   (cave). 

Apertura  (opening). 

Apex  (tip). 

Appendix   (appendage). 

Arcus  (arch). 

Area  (space). 

Axilla  (wing). 

Basis  (l)ase), 

Brachium   (.ai'm). 

Canaliculus  (small  channel). 

Canalis  (canal). 

Capitiiluui    (little  liead). 


Capsula  (capsule). 

Caput   (head). 

Cartilage  (cartilage). 

Caruncula  (small  piece  of  flesh). 

Cauda  (tail). 

Caverna  (cavern). 

Cavum  (hole  or  cavity). 

Cellula  (little  chamber  or  cell). 

Circulus  (circle). 

Cisterna  ( cistern ) . 

Collum  (neck). 

Colnnnia    (colunni  or  pillar). 

Commissura  (connection  or  comniis- 
s\ire). 

Corini   (horn). 

Corona  (wreath,  garlaiul,  or  crown). 

Corpus  (body). 

Corpusculum  (little  body  or  cor- 
puscle). 

Ciisla   (crest). 
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Crus  (leg  or  limb). 
Deeussatio   (decussation  or  crossing). 
Dorsum  (back). 
Duetulus  (little  duct). 
Ductus  (duct). 

Eminentia     (eminence    or    protuber- 
ance). 
Endothelium   ( endothelium ) . 
Epithelium   (epithelium). 
Extremitas   ( extremity ) . 
Faeies  (face  or  surface). 
Fascia  (bandage  or  band). 
Fasciculus  (a  little  bundle  or  packet). 
Fibra  (fibre  or  filament). 
Fibrocartilago    ( fibroeartilage ) . 
Filum  (thread). 
Fissura  (fissure  or  cleft). 
Flexura  (bending). 
Folium  (leaf). 
FoUiculus  (little  sac  or  bag). 
Foramen  (hole,  aperture,  opening). 
Form  atio  ( formation ) . 
Fornix  (arch  or  vault). 
Fossa  (ditch  or  trench). 
Fossula  (little  fossa). 
Fovea  (pit). 
Foveola  (little  pit). 
Frenulum  (cord  or  rein). 
Fundus  (bottom). 

Funiculus  (thin  rope,  cord,  or  string). 
Geniculum  (little  knee  or  knot). 
Genu   (knee). 
Glandula  (gland). 
Glomerulus  (little  skein). 
Glomus  (skein). 
Hilus  (hilus). 
Humor  (liquid  or  fluid). 
Junctura  (joint). 
Impressio  (impression). 
Incisura  (incision  or  notch). 
Infundibulum  (funnel). 
Intestinum  (intestine  or  inward). 
Isthmus  ( isthmus ) . 
Labium  (lip). 
Lacuna  (gap,  defect). 
Lamina  (plate  or  layer). 
Latus  (broad;    flank). 
Ligamentum    ( ligament ) . 
Limbus  (border  or  fringe). 
Limen  (threshold  or  bouudai-y). 
Linea  (line). 


Liquor  (fluid  or  liquid). 
Lobulus  (a  little  lobe). 
Lob  us  (lobe). 
Macula  (spot). 
Margo   (margin). 
Massa  (mass). 
Meatus  (way  or  passage). 
Medulla  ( marrow ) . 
Membrana  ( membrane ) . 
Membrum  (limb  or  member). 
Mucus  (mucus). 
Musculus  (muscle). 
Nervus  (nerve). 
Nodulus  (nodule). 
Nucleus  (nucleus  or  kernel). 
Organon  ( organ ) . 
Orihcium  ( orifice ) . 
Os,  oris  (mouth). 
Os,  ossis  (bone). 
Ostium  (entrance). 
Papilla  (papilla  or  nipple). 
Parenchyma  ( parenchyma ) . 
Paries  (wall). 

Perichondrium   (perichondrium) . 
Periosteum  ( periosteum ) . 
Plexus  (plexus). 
Plica  (fold). 
Polus  (iDole). 
Processus   (process). 
Prominentia    (inximinence  or  projec- 
tion ) . 
Punctum  (point  or  small  puncture). 
Radix   (root). 

Ramulus  (little  branch  or  twig). 
Ramus  (branch). 
Raphe  (raphe  or  seam). 
Recessus  (recess). 
Regio  (region  or  territory). 
Rete  (net  or  net-work). 
Rinia  (slit  or  fissure). 
Rudimentum   (rudiment). 
Septulum  (little  septum). 
Septum  (partition). 
Sinus  (sinus). 
Spatium  (space). 
Spina  (spine  or  thorn). 
Stratum  (layer  or  covering). 
Stria  (furrow,  stripe,  or  ridge). 
Stroma  (stroma,  orbed). 
Substantia  (substance). 
Succus   (juice). 


58 


IXTKODUCTION 


Sulcus  (sulcus  111'  fniTow). 

Ta?uia   (ribbnu;    tai)ewi)rn). 

Tegnien   (a  cover). 

Tela  (^veb). 

Tela  coujuuctiva  (cnuuecliiis'  web). 

Tela  elastica   (elastic  welj). 

Torus    (rouuil   swelling   or   proluljer- 

ance). 
Trabeeiila  (little  beaui). 
Traetus  (tract). 

Trigonum  (trigone  or  triangle). 
Trochlea  (pulley). 
Truncus  (trunk). 
Tuber  (swelling  or  bump). 
Tubereuluni  (tubercle ) . 
Tubulus  (tul)ule  or  little  tube). 
Tunica  (coat  or  covering). 
Tunica  propi'ia   (proper  coat). 


Uuiljo  (boss  or  pi'ominence). 

Uvula  (little  cluster  or  bunch). 

Vagina  (sheath). 

Vallecula   (crevice). 

A'alluni  (wall  or  I'ortilication). 

Valvula  (valve). 

A'as   (vessel). 

Velum  (sail,  covering,  or  curtain). 

"\'eitex   (ci'iiwn  of  head). 

Vesica  (bladiler). 

Vesicula  (vesicle  or  little  bladder). 

Vestibuluni  (vestibule  or  antecliamber). 

Villus  (shaggy  bail-). 

Viscera  (entrails,  viscera). 

Vi-scus  (organ,  internal  organ). 

Vortex  (whirlpool). 

Zona  (girdle  or  zone). 


Part  I 

DISSECTION   OF   THE   UPPER   EXTREMITY 


LABORATORY   MANUAL 


OF 


HUMAN   ANATOMY 


UPPER    EXTREMITY 

Make  four  drawings:  (a)  anterior  view  of  tlie  upper  extrem- 
ity and  tlie  wail  of  tlie  thorax,  (h)  posterior  view  of  the  same,  (c) 
lateral  view  of  the  upper  extremity,  (d)  medial  view  of  the  same. 

In  the  drawings  show  that  the  upper  extremity  (extremitas 
superior)  is  attaclied  to  the  chest  {thorax)  in  the  clavicular  and 
scapular  regions.  Note  the  prominence  of  tlie  slioulder  {axilla)  ^ 
and  the  projection  in  its  upper  lateral  part  {acromion).  Con- 
tinuous with  the  slioulder  is  the  rounded  upper  arm  {hrachiuin)  ; 
beneath  it,  between  the  brachium  and  the  thorax,  is  the  axillary 
fossa  {fossa  axillaris).  Draw  in  its  anterior  and  posterior 
bounding  folds  {plica  axillaris  anterior,  plica  axillaris  poste- 
rior). Show  how  the  forearm  {antihrachium)  joins  the  brachium 
at  tlie  elbow  {cubitus)  ;  illustrate  the  change  in  size  and  shape 
of  tlie  antihrachium  distalward.  In  tlie  drawings  of  the  brach- 
ium label  the  anterior  surface  {fades  anterior),  posterior  sur- 
face {fades  posterior),  lateral  surface  {fades  lateralis),  and 
medial  surface  {fades  medialis),  also  the  sulcus  bidpitalis  lat- 
eralis and  the  sidcus  hidpitalis  medialis;  in  the  forearm  distin- 
guish the  radial  side  or  border  {margo  radialis),  the  ulnar  side 
{margo  ulnaris),  the  dorsal  surface  {fades  dorscdis),  and  the 
volar  surface  {fades  volaris). 

Note  how  the  hand  {manus)  is  attached  to  the  antibrachium 
by  the  narrower  wrist  {carpus).  Distinguish  the  proximal  por- 
tion of  the  hand  {metacarpus)  from  the  subdivided  distal  por- 
tion, the  fingers  (digiti  manus).  Number  the  digits  from  the 
thumb  side.  The  thumb  is  the  first  {digitus  I.,  or  pollex),  the 
index-finger  is  the  second   {digitus  II.,  or  index),  the  middle 


'  This  is  the  proper  usage  of  "  axilla."    In  English  texts  it  is  often  used  as 
synonymous  with  "  fossa  axillaris." 
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finger  is  the  tliirtl  (di/jifiis  III.,  ur  digitus  iitcilins),  the  I'iug- 
fiiiger  is  fourth  {(lif/itiis  1].,  ur  digitus  cniiiidiwis),  and  the  little 
finger  is  fifth  {ilif/ittis  ].,  or  di(/itus  )iiiiiiiinis).  Notiee  the  rela- 
tive lengths  of  the  digits,  especially  the  rehdion  of  the  length  of 
the  index-finger  to  that  t>f  the  ring-finger.  Is  this  constant  ?  In 
the  hand  nmke  careful  drawings  of  the  "  back  of  the  hand" 
(dursui)i  j)i(iiiiis)  and  of  the  flattened  "  hollow  of  the  hand"  (rola 
iitaiiiis,  s.  pulnui),  also  of  the  "  thumb  side"  of  the  hand  {margo 
radi(dis)  and  of  the  "  little  finger  side"  (luargo  ^ibiaris).  In 
each  digit  distinguish  the  facies  dorsalis  from  the  facies  volaris 
and  the  margo  radialis  from  the  margo  ulnaris.  In  the  uj^per 
extrennty  what  is  meant  by  the  "  proximal  direction"  or  a 
"  proximal  part"?  what  by  the  "  distal  direction"  or  a  "  distal 
part"? 

In  the  drawings  of  the  upper  part  of  the  trunk  or  chest 
(thorax)  show  its  relation  to  the  belly  (abdomen).  In  the  back 
(dorsum)  look  at  and  feel  the  spines  of  the  vertebral  column 
(colunnia  rertehralis).  Number  these  in  your  drawing  and  pay 
especial  attention  to  the  exact  level  of  each  and  the  relations  of 
other  parts  (e.g.,  scapula)  to  their  levels.  Designate  the  spine  of 
vertebra  V.  VII.  sei.iarating  the  neck  from  the  back.  Illustrate 
the  position  of  the  ])rojections  corresponding  to  the  I'ibs  (costae) 
and  number  them.  Note  especially  the  rib-levels  of  the  papilla 
mammae  and  of  various  portions  of  the  scapula  when  the  arm  is 
in  different  positions.  Draw  the  breast  and  show  the  depression 
between  the  two  l)reasts,  the  so-called  bosom  (sinus).  Below  the 
bosom,  just  under  the  sternum,  indicate  the  flattened  so-called 
"  heart  fossa"  (scrohieulus  cordis).  Show  the  limits  of  the 
areola  mammae  about  tlie  nipple,  and,  if  Montgomery's  glands 
(glandulae  areolares  [Monfgomerii])  are  visible,  picture  them. 

Draw  in  certain  lines  useful  in  topographical  anatomy: 

(]  )  Anterior  median  line  {Ihica  mcdiaiia  aiiferitiy). 

(2)  Posferior  median  line   (Ihira  ninjiaiia  jxistcrinr). 

(3)  Sternal  line  {linca  sli'rnalis),  along  the  lateral  margin  of  the  sternum. 

(4)  Mamniillary     line      {liuca     mammilhiris),      falling     perpendicularly 

through  the  nipple. 

(5)  Parasternal  line    [liiica  payasteriialis).   midway  lie! ween   sternal  and 

maimnillary   lines. 
(0)    Uoslo-arlicular  line   {liiira  coslo-articKlaris) ,  from  the  slernoelaviou- 
lar  articulation  to  the  (1)1  of  the  eleventh  rih. 

(7)  Axillary   line    (linra   ^.r/Wnr/x),  jierpendicularly   from   the   eenire   of 

the  fossa   axillaris. 

(8)  Scapular  line   {Ihirn  scapularis),  perpendicularly  through  the  lower 

angle  of  the  scapula. 


Fig.  1. 
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The  regions  of  the  anterior  snrtnre  of  the  body.    (After  His,  Anatomische 
Xomenclatur,  Leipzig,  IN'J'i,  Plate  I.) 


Fig.  2. 
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Make  four  additional  outline  sketches  and  insert  the  "  re- 
gions" of  the  upper  extremity  and  thoracic  wall,  having  first 
marked  them  out  accurately  with  the  end  of  the  probe  on  the 
body.  Use  Figs.  1  and  2  as  a  guide.  Ask  yourself  the  reason 
for  the  name  of  each  region. 

REGIONS    OF    THE    BACK  {REGION E 8   DOBSI). 
Surface  Anatomy. 

In  the  median  region  of  the  back  (regio  mediana  dor  si)  pal- 
pate the  spinous  processes  (processus  spinosi)  of  the  vertebrae. 
Are  they  all  in  one  plane '?  Find  the  spine  of  the  seventh  cervical 
vertebra  (vertebra  prominens).  Are  any  other  spines  especially 
noticeable!  Enumerate  the  spines  consecutively.  Is  there  any 
marked  kyphosis,  lordosis,  or  scoliosis  present!  ^  Palpate  the 
scapula  and  ascertain  its  general  outline.  Move  the  arm  in 
various  directions  aud  note  accompanying  changes  in  position 
of  scapula.  With  the  arm  of  the  cadaver  by  the  side,  establish 
the  spinal  level  and  the  rib-level  of  the  angulus  medialis  and 
of  the  angulus  inferior  of  the  scapula.  Eun  the  finger  along  the 
spina  scapulae  and  the  acromion  and  note  that  both  are  subcu- 
taneous. Establish  exactly  the  bony  point  corresponding  to  the 
junction  of  the  lower  border  of  the  spina  scapulae  with  the  lat- 
eral margin  of  the  acromion.  (Surgeons  measure  the  arm  from 
this  point,  the  tape  being  carried  down  to  the  epicondylus  later- 
alis of  the  humerus.) 

Superficial  Structures. 

Make  skin  incisions  (1)  along  the  linea  mediana  posterior 
from  the  vertebra  i^rominens  to  the  tip  of  the  coccyx,  (2)  from 
the  tip  of  the  coccyx  to  the  posterior  superior  iliac  spine,  then 
along  the  crista  iliaca  to  near  the  anterior  superior  iliac  spine, 
(3)  from  the  vertebra  prominens  to  the  medial  edge  of  the 
acromion,  and  (4)  from  the  processus  spinosus  vertebrae 
lumbalis  I.  to  the  lateral  margin  of  the  acromion.  Reflect  the 
two  triangular  flaps  of  skin,  taking  none  of  the  fat  of  the 
superficial  fascia  with  it.  Have  your  atlases  open  before  you. 
Having  ascertained  the  region  in  which  the  medial  set  of  cuta- 
neous vessels  and  nerves  is  likely  to  be  found,  with  the  knife 
make  a  small  cut  through  the  superficial  fascia  down  to  the  deep 

'When  a  word  is  met  with  in  this  manual  (or  in  any  text-boolv)  which  is 
new  to  the  student,  he  should  look  up  its  meaning  at  once  in  a  good  medical 
dictionary. 
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Fig.  ?>. 


fascia.  "With  the  special  lieavA'  y)robe  recommended,  separate  an 
area  of  tlie  superficial  fascia  until  you  encounter  tlie  trunk  of  a 
blood-vessel  or  a  nerve  coming  through  the  deep  fascia  from 
below  to  enter  the  superficial  fa.scia.  It  is  coiimion  to  find  a 
nerve,  an  artery,  and  a  vein  together.  C'arefully  sei)arate  the 
structure  or  structures  found  from  the  sux)erficial  fascia,  tracing 

the  blood-vessel  or  nerve  as  far 
as  jiossible  and  cleaning  it  thor- 
oughly. In  this  way,  isolate  all 
the  sui)erficial  Ijlood-vessels  and 
nerves  in  the  medial  and  lateral 
areas  in  which  they  occur.  The 
nei'ves  and  l)lood-vessels  will  be 
ft)und  emerging  through  the 
deep  fascia.  Their  course  and 
ramifications  in  tlie  superficial 
fascia  are  to  be  traced  out  with- 
out removing  the  fat  or  disturb- 
ing the  relations  of  the  struct- 
ures any  more  than  is  necessary 
in  exiiosing  them.  It  should  be 
l)orne  in  mind  that  it  is  only  the 
ruitnrdJ  reJatloiis  that  are  of  im- 
liortance,  and  not  the  ai'tificial 
relations  due  to  dissection. 
Hence  each  structure  should  be 
studied  as  it  is  worked  out,  in- 
stead of  its  study  l)eing  deferred 
until  after  it  is  isolated  and 
cleaned.  AVhen  the  cutaneous 
nerves  and  vessels  and  superfi- 
cial glands  have  been  thus  ex- 
l)osed,  a  drawing  of  these  should 
be  made ;  or  the  drawing  may  be 
made  concurrently  with  the  dissection,  being  then  an  akl  to" the 
determination  of  the  exact  relations. 

The  deep  fascia  should  lie  cleaned  (by  careful  removal  of  the 
superficial  fascia  by  blunt  dissection)  and  its  extent,  nature,  and 
attachnients  studied.  The  fasciae  should  then  be  removed  piece- 
meal. In  cleaning  ttie  surface  of  the  muscles,  place  the  body  in 
sucli  a  position  that  the  muscle-fibres  Avill  be  rendered  tense  and 
carry  the  krn'fe  in  the  direction  which  permits  removal  of  the 
fascia  with  the  least  disturbance  of  the  underlying  muscle.    Care 


Skin  moisjons  oti  Ihr  pohlcricjr  surfucrs  of  Llic  Ijudr. 
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Fig.  4. 
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should  be  taken  to  avoid  giving  a  "  ragged"  appearance  to  the 
surface  of  the  muscle.  As  soon  as  the  trunk  of  a  nerve  or  blood- 
vessel is  found,  ascertain  its  name  from  a  study  of  the  illustra- 
tion in  vour  athis.  Look  ui>  this  name  in  the  index  to  your  Sys- 
tematic Human  Anatomy  and  refer  to  the  author's  description. 
When  handling  a  nerve,  blood-vessel,  or  indeed  any  structure, 
form  the  habit  of  repeating  to  yourself  its  name;  this  practice 
is  extremely  helpful  in  fixing  the  association  between  the  struct- 
ure and  the  name  which  is  the  sign  for  it.  Also,  when  reading 
write  down  every  new  term  met  with  and  learn  its  meaning,  both 
literal  or  etymological  and  applied  or  derived. 

Nerves.     (Fig.  4.) 

(a)  Cutaneous   branches   of   posterior  rami   of   thoracic   nerves    (rami 

cutanei  Er.  post.  Nn.  thrjracatium). 

(b)  Posterior  rami  of  lateral  cutaneous  rami  of  anterior  rami  of  inter- 

costal nerves  (rami  jiosteriores  Rr.  cutan.  kit.  Br.  ant.  A'n.  inter- 
costalium). 

(c)  Medial   rami   of  posterior  rami   of   lumbar,   sacral,   and   coccygeal 

nerves  {rami  mediales  Br.  jjost.  Kii.  himh.,  sacraJ.,  et  coccijg.). 

(d)  Lateral  rami  of  posterior  rami  of  lumljar  nerves    (rami  Jaterales 

Br.  jinst.  Xii.  iHiiibaliitm  ^  Xii.  chininm  siiperiores). 
Arteries. 

(a)  Medial   cutaneous   rami   of  posterior   rami   of   intercostal   arteries 

(rami  cutanei  mediales  Br.  post.  Aa.  intercostalium). 

(b)  Lateral  cutaneous  rami  of  posterior  rami  of  intercostal   arteries 

{rami  cutanei  laterales  Br.  post.  Aa.  intercostalium). 

(c)  Dorsal  cutaneous  rami  of  lumbar  arteries    (rami  cutanei   dorsales 

Aa.  lumhalium }. 
(cl)   Posterior  rami  of  lateral  cutaneous  rami  of  anterior  rami  of  inter- 
costal  aiteries    (rami   piosteriores   Br.    eutan.    kit.    Br.    ant.   Aa. 
intercostalium ). 
Veins.     (Cf.  Toldt,  Fig.  1036.) 

(a)  Dorsal  rami  of  intercostal  veins  (rami  dorsales  Vv.  intercostalium). 

(b)  Branches  of  lumbar  veins  (Vv.  lumbales). 

Broad  Muscles  of  the  Back  (First  Layer).     (Fig.  5.) 

(a)  Trapezius  muscle  (21.  trapezius). 

(b)  Broadest  muscle  of  back  (M.  latissimus  dorsi). 

Study  the  form  and  -po.sition  of  each,  and  establish  its  exact 
origin  and  in.si'rfinii.  Test  the  action  of  the  fibres  of  the  different 
parts  of  the  muscles.  Find  tlieir  iinicrvatloii  now  or  later.  To 
what  other  structures  are  tlieso  muscles  related  ?  Examine  the 
boundaries  and  floor  of  the  "  triangle  of  auscultation."  Win- 
is  it  so  called?  Examine  the  boundaries  and  floor  of  Petit 's 
triangle  {trigonum  lumhidc   \Pl'titi^^). 
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Pig.  5. 


M.  auriculans  siipenor  ~ 
M.  auriculans  posterior  :^\^r[^  ^     jt 
M.  transversus  nuf  hat*  {  Var  )        '  vr^"**^ 
M.  sumispmalib  capitib 

M.  steraocleidomastoidcua 
M.  splenius  cdpitib 


M.  occipitalis 


M.  triceps  M.  teres 
brachii  major 

(caput 

longum) 


M.  obliquus  externus 
abdominis 


M.  tricupsbrachii 


VcrUhra  (horacoUs  XIL 


M.  obliquus 
-^externus  abdominis 

■^'Tiigonum  lumhah:  {Pditi) 
"  Crista  iUaca 


Spina  iUaca  pi>sfcrior 
superior 


Fascia  glutaea- 


First  (superficial)  layer  of  the  broad  muscles  of  the  back,     f  After  Toldt,  Anat.  Atlas, 
"Wien,  lyuU,  2  Aufl.,  p.  266,  Fig.  504. ) 
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Cut  tlirougii  the  M.  trapezius  by  a  vertical  incision  five  centi- 
metres lateralward  from  the  median  plane,  avoiding  injury  to 
the  muscles  of  the  second  hiyer.  Dissect  out,  on  its  deep  surface, 
the  following  structures : 

Fi(i.  6. 


Procci<$us  coi<tariu.'<  vcrl'limr  /iniihn/i,'<  IV. 
M.  ilitiriistalis 
Fascia  liiraliodorsalis         i 
Tuiyt  m  I  turn  I  mil         ^tal 
M.  quadratus  1    n  1    r  mi 

Fascia  transversali 


M.  longissimiis 

JI.  ninltifldiis 
/ 


M.  transver.sU8  aljdomini: 
SI.  ubliqiius  int<.Tn\isabilomiiiis 
M.  obliquus  esternus  abflomit 


Intt'gumentuin  coiiinuni 

M.  recUts  abdominis 


i  riiihilicKS         LiiK'a  alba 

Lamina  antciior  Lamina  iioslrrior 

Viiiri'i"  M.  recti  ulidominis 

The  muscles  and  fasciae  in  a  transverse  seetinn  of  the  ri,i;lit  ball  ot  the  wall  of  the  trunk. 
(After  Toldt,  Anal.  Atlas,  W'ini,  IWIII,  2  Anil.,  p.  2sl,  FIk.  :a).  ) 

(a)   External  rainns  fit'  acffssoi-y  ner\e  {ramus  i'.iicrni(g  N.  accessorii). 
(6)   Muscular  rami   i'n.iii  ceiA'ictil  iiervey    {rami  iiiusciihvrs  Nil.   ccrvica- 
lium ) . 
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Broad  Muscles  of  the  Back  (Second  Layer). 

Make  tlie  rhomboid  muscles  tense  and  clean  their  surfaces 
carefully.  Find  the  trunk  of  the  dorsal  nerve  of  the  scapula 
(N.  dorsalis  scapulae)  (0.  T.  nerve  to  the  rhomboids)  and  the 
descending  ramus  of  the  transverse  artery  of  the  neck  (^4.  trans- 
versa colli)  in  the  interval  between  the  M.  levator  scapulae  and 
the  M.  rhomboideus  minor. 

(a)  Greater  rhomboid  muscle  (M.  rhomboideus  major). 

(b)  Lesser  rhomboid  muscle  (M.  rhomboideus  minor). 

(c)  Levator  muscle  of  scapula  {M.  levator  scapulae)  (0.  T.  levator  auguli 

scapulae). 

Establish  the  form,  position,  origin,  insertion,  action,  and 
innervation  of  each.  Find  the  two  rami  of  the  cervical  nerve  on 
the  surface  of  the  M.  levator  scapulae  and  then  cut  the  muscle  in 
two  in  the  middle.  Reflect  the  lower  portion  lateralward.  Cut 
through  the  attachments  of  the  Mm.  rhomboidei  near  the  median 
plane  and  reflect  the  muscles  lateralward.  Dissect  out  care- 
fully— 

(a)  Dorsal  nerve  of  scapula  (N.  dorsalis  scapulae). 

(b)  Descending  ramus  of  transverse  artery  of  neck   (ramus  descendens 

A.  transversae  colli)    (0.  T.  posterior  scapular  artery). 

Near  the  superior  margin  of  the  scapula  expose  the  inferior 
belly  of  the  omohj^oid  muscle  (venter  inferior  M.  omolnjoidei). 
Define  its  exact  attachment  to  the  scapula.  Note  the  relations 
of  the  A.  transversa  scapulae  (0.  T.  suprascapular  artery)  and 
of  the  N.  suprascapularis  to  the  Lig.  transversum  scapulae 
superius. 

The  dissector  of  the  arm  may  next  assist  the  dissector  of  the 
head  in  making  out  the  muscles  of  the  back.  Study  the  form, 
position,  origin,  insertion,  action,  and  innervation  of  each. 


ANTERIOR    THORACIC    REGION    AND    AXILLARY 

FOSSA. 
Surface  Anatomy. 
Examine — 

(a)    Outline  of  clavicle. 

(art)    Shaft  of  clavicle. 

(a&)    Stei-nal  extremity  {extremitas  sternalis) . 

{ae)   Acromial  extremity  {extremitas  acromiaUs). 
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Coiiiliarf  till'  distance  between  the  aci'omiiiu  and  the  ster- 
nal extremity  ol:  tlii'  ela\-ieU>  on  the  (wo  sides.     Wlij'  would 
sueli  a  comparison  be  of  importance  in  surgical  diagnosis? 
(6)    Outline  of  sternum. 

(ba)   Manubrium  sterni. 

Jugular    notch     (iiicisura    jugularis)       (0.    T.    suprasternal 
notch). 
(hi))    Corpus  sterni  (0.  T.  gladiolus). 

Angle  of  sternum   (ainjulas  sli-nii)    (().  T.  angulus  Ludovici, 
angle  of  Ijouis),  an  impoifant   landmark  in  counting  ribs 
and   intercostal   spaces. 
{he)   Processus  xiphoideus   (0.  T.  ensiform  process). 

(c)  Costal  arches  I.-XII. 

(,'<0   Ribs  (costae  I.-XIL). 
(ch)    Costal  cartilages  {caiiilar/ines  coslales). 
Is  a  "  rickety  rosary"  present  1 

(d)  Coracoid  process  of  scapula  (processus  curacoideiis  scapulae).     Note 

its  ridatinn  to  Ihe  infi'aclavicular  fossa  {fossa  infraclavicularis  or 
jMohrenheim's  fossa)  and  (he  relation  of  Ihe  clavicular  origins  of 
the  JI.  picctoralis  major  aiul  the  M.  deltoideus  to  the  latter. 

(e)  Breast  (  mamma) . 

(ca)   Papilla  mammae,  or  nipple  of  the  breast. 

Note  its  exact  level  and  its  distance  from  (he  anterior 
median  line. 
(eh)    PSody  of  Ijreast   {eorjius  mammae). 

Note  its  dimensions. 
{ec)   Areola  maaimae. 

(1)  Sebaceous  glamls  (Gl.  sehaeeae). 

(2)  Areolar  glands  (Gl.  areolares   [Moiitgomerii]). 
(ed)    Accessory  bivasts  {mitmnine  aecessnriae). 

Are  any  present?  What  is  (he  direction  of  the  so-called 
"milk-line"?  Note  that  of  the  two  rows  of  milk-glands 
running  from  the  forelimb  to  the  inguinal  fold,  the  head- 
ward  jiorticjus  are  ]ireserved  in  primates,  the  tailward  por- 
tions in  ruminants.  What  are  meant  by  the  terms  pohj- 
mastism,  pohillielism ,  and  atavism  f 

(f)  Boundai'ies  of  axillary  fossa  (uj^per  extrennty  abducted). 

(fa)    Antei'ioi-  axillary  fold   {pliea  a.rilliiris  aiilerior) . 

To  what  is  it  due? 
(fh)    Posterior  axillary  fold  (jilira  ariUaris  pnsleriar). 

To  what  is  it  due?  Whicli  fold  extends  to  the  lower 
le\-el? 

(g)  Upper  extremity  of  humerus. 

Palpate,  in  the  axillan'  fossa,  the  medial  surface  of  (he  surgical 
neck  (colVmn  chirvrgieam)  and  feel  the  head  of  the  humerus  (caput 
Inimeri)  ro(a(e  wlicn  the  arm  is  rotated. 

Skin  and  Superficial  Fascia,  with  Vessels  and  Nerves. 

]\I;ik('  tlio  following  incisions  in  the  skin  (cf.  Vyr.  7)  : 

(a)    In  the  linea  mediana  anterior  from  (he  f(jssa  jugularis  to  (he  tip  of 
the  processus  xiphoideus. 
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(6)   From  the  processus  xiphoideus  lalerahvaid  to  the  Ijack. 

(c)  From  the  upper  end  of  the  first  incision  lateralward  along  the  clavicle 

to  the  tip  of  the  acromion. 

(d)  From   the   processus   xiphoideus   obliquely   upward   and   lateralward 

along  the  plica  axillaris  anterior  as  far  as  the  brachium. 


Fig.  7. 


With  a  sharp  knife  dissect  up  the  two  triangular  flaps  marked 
out  by  tlie  incisions  mentioned.    Keep  tite  knife  close  to  the  white 
corium  so  tliat  none  of  tlie  fat 
of  tlie  superficial  fascia  is  re- 
moved witli  the  skin. 

Compare  the  amount  of  fat 
in  the  superficial  fascia  in  your 
subject  with  that  in  neighboring 
subjects.  Find  the  fibres  of  the 
platysma  streaming  down  into  it 
over  the  clavicle.  Note  that  the 
mammary  gland  is  situated  in 
the  superficial  fascia.  Cut  boldly 
through'  the  superficial  fascia 
down  to  the  deep  fascia  in  the 
middle  line  in  front,  and  then 
with  the  blunt  probe  dissect  up 
the  superficial  fascia,  passing 
gradually  lateralward.  Find  the 
cutaneous  blood-vessels  a  n  d 
nerves  passing  into  the  super- 
ficial fascia  from  the  depth. 
When  the  trunks  of  these  are 
found,  follow  each  carefully  out 
as  far  as  possible  into  the  super- 
ficial fascia,  cleaning  it  care- 
fully. Avoid  injury  to  the 
superficial  nerves  which  pass 
down  over  the  clavicle.  Keep 
your  atlases  open  before  you  as 
a  guide,  to  the  location  of  the  ^'arious  structures. 
a  nerve  or  blood-vessel  is  found,  identify 

from  the  atlas. 

and  com- 


Skin  incisioTis  on  thu  anterior  snrfacus  of  the  body 


As  soon  as 
it,  getting  the  name 
Find  a  description  of  it  in  your  systematic 
text-book  of  anatomy  (using  the  index  of  the  latter; 
pare  the  actual  findings  in  your  subject  with  the  text-book  de- 
scription. Note  especially  any  differences  between  your  object- 
ive findings  and  the  printed  descriptions. 
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Fig.  S. 


Rriuus  eutaneusnntLn  r  ->f  the_ 
N.  intertostalis  1 


r   nn  J 1  IS  nl  ires 
f  tlj    ^    ]]  tir       talis  I. 


Riimns  nitanons     i\ 
rifir  oil.ilomi 
tlu'    X.    intcre     I    1. 
IX. 

Kaniiis  (■iitmioiis  1   t  ■ 


mi  in  \  ISO  111  arcs 


nims  iiiiiscii- 

Inrisoi:  tlu-  N. 

iniiiij^uintilis 

N.  iliraii- 
juiiialis 


N,  spoTinatlfUs 

(.-XtLTllUS 


Tin.'  culuiirouis  nerves  of  flic  uiiluilor  siile  <.[  (lie  trunk.      (After  Tdldt,  Anal.  Alius,  Wieii,  1903, 

■6  AiiU.,  p.  sll,  Fiy.  IL^IG.) 
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Study  the  following : 

Superficial  Nerves.     (Fig.  8.) 

(a)    Supraclavicular  nerves   {Nn.  supraclaviculares)    (0.  T.  descending 
cutaneous  nerves). 
(aa)    Anterior   (Nn.  supradaviculares  anteriores)    (0.   T.  supra- 
sternal branches). 
{ab)    Middle  (Nn.  supraclaviculares  meclii)    (0.  T.  supraclavicu- 
lar branches). 
(ac)   Posterior  (Nn.  supraclaviculares  posteriores)   (0.  T.  supra- 
acrovnial  branches). 

What  are  their  relations  to  the  platysma"? 
(6)   Anterior  cutaneous  rami  of  the  intei'costal  nerves    (rami  ctUanei 
anteriores  Nn.  intercostalium) . 
(ha)   Medial  mammary  rami  (rami  mammarii  mediales). 
(c)   Lateral  cutaneous  rami  of  the  intercostal  nerves  (rami  cutanei  lat- 
erales  Nn.  intercostalium) ,  dividing  beneath  the  M.  ser- 
ratus  magnus  into — 
(ca)   Posterior  rami  (rami  pcjsteriores). 
(ch)   Anterior  rami   (rami  anteriores). 

Note  that  the  latter  give  off  the  lateral  manunaiy  rami 
(rami  mammarii  laterales). 
Arteries.     (Fig.  9.) 

(a)  Perforating  rami  of  internal  mammary  arteiy   (rami  perforantes 

A.  mammarii  internae) . 
(act)   Mammary  rami  (rami  mammarii). 
(ah)   Muscular  rami  (rami  muscularcs) . 
(ac)    Cutaneous  rami  (rami  cutanei). 

(b)  Anterior  cutaneous  i-ami   of  anterior  i-ami   of  intercostal  arteries 

(Rr.  ctitanei  anteriores  Rr.  ant.  Aa.  intercostalium),  in 
fourth  and  sixth  intercostal  spaces  only. 
(ha)    Medial  mannnai-y  rami  (Rr.  mammarii  me/linlrs). 

(c)  Lateral  cutaneous  rand  of  anterior  rami  of  intercostal  arteries  (Rr. 

cutanei  laterales  Rr.  ant.  Aa.  intercostalium). 

(ca)  Posterior  raunis  (ramus  posterior). 

(cb)  Anterior  i-anius  (  ramus  anterior) . 

(eba)    Lateral  mammaiy  rami  (-Rr.  mammarii  laterales). 
(cl)    Lateral  thoracic  artery  (.4.  thoracalis  kileralis). 

(da)   External  manuiiary  rami  (Rr.  mammarii  exlerni). 
Veins. 

Tributaries  of  the  axillary  vein. 

(a)  Latei-al  thoracic  vein  (V.  thoracalis  lateralis). 

(b)  Thoraeo-epigastrie  vein  (V.  ilioraco-epi'/astriea),  receiving  many 

of  the  Vv.  cutaneae  pectoris. 
Tributaries  of  the  V.  anonyma. 

(a)   Trilnitaries  of  internal  mammary  vein. 

(aa)  Perforating  rami  (rami  perforantes). 

(ab)  Intercostal   veins    (Vv.   intercostales)    (sternal    extremi- 

ties). 
Tributaries  of  V.  azygos. 

(a)   Tributaries  of  intercostal  veins  (vertehralward). 

(aa)    Cutaneous  veins  of  chest  (Vv.  cutaneae  pectoris). 
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Fig.  9. 


A.  (.■■ervicalis  suj-crlKiulis^ 
A.  transversa  (.■nlliiarisiii-,  tin   rmi]l\) 
A.  traiis\-frsi  s(.ap  il   e 


A.  Mil  (luMi  Icxtra 

Ramus  ( (istalis  lateralis  (Var.) 

^__^   A  ni  immaria  interna 

Kami  pcrlYn-antes 

Kami  mitanei 


LymphnglaniUi- 

lae  mguinalos 


[^ymplioi.'lanilu- 

'nv  suliin,L:iiinales 

siipc-Ttieiales 


I  liciia  iiia^na 


\'     I  11  li  11  iac     \t  rna 
Arteries  ni  tl,..  „Dterior  l.o.Iy-wall.     (After  ToMt,  Anat.  Atlas,  Wiuii.  \[m,  'Z  Aut]..  p.  ;>si,  Fi^.  9.^7.) 
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Mammary  Gland   (Mamma).     (Fig.   lo.) 

Compare  the  gland  in  your  subject  with  one  from  a  subject 
of  the  opposite  sex.  If  the  breast  is  well  developed,  dissect  the 
gland  under  water  and  make  out — 

(a)  Lobes  of  breast  {lobi  mammae). 

(aa)   Lobules  of  breast  {lobuli  mammae). 

(b)  Milk-ducts  (ductus  lactiferi). 

(ba)   Milk-sinuses  or  ampullae  {sinus  lactiferi). 

Fig.  10, 

Medial  margm- 
Fasda  jicctorall^ 
M.  pef-toralis  major^^ 
PannieiUus  adipo.^u.^.. 
Integumentam  i-ommn/n , 
Lobuli  mammae . 
Lobi  mammae;:} 


Papilla  mammae^ 


Ductus  laetifen        i 
Sinus  1  u  tlti  n 

Corpus  mammae" 

Lateral  margin 
Horizontal  cut  through  the  female  breast.    (After  Toldt,  Anat.  Atlas,  Wien,  1900,  2  Anfl.,  p.  ,501,  Fig,  -SCO.) 

Eeview  the  blood-supply  of  the  mamma.  Study  illustrations 
of  the  lymphatic  channels  leading  from  the  breast  to  the  pectoral 
lymph-glands  {lymphoglandidae  pectorales),  the  axillary  lymph- 
glands  {lymphoglandtilae  axillares),  and  the  sternal  lymph- 
glands  {lymplioglandulae  sternales).  (Cf.  Figs.  15,  86,  and  93.) 
Note  that  where  the  breasts  are  very  large  the  lymphatic  chan- 
nels of  one  breast  may  communicate  with  those  of  the  breast  of 
the  opposite  side  across  the  median  line. 

Fascia  Pectoralis  or  Deep  Fascia. 

Note  its  relations  above,  below,  medialward,  and  lateralward, 
and  the  process  from  it  to  the  fascia  coracoclavicularis  in  the 
fossa  infraclavicularis. 
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Greater  Pectoral  Muscle  (M.  pectoralis  major). 

Make  the  niusele  tense  hy  alxluetiiig  the  upper  extremity. 
Eemove  the  fascia  pectoralis  from  its  surface  aud  tlie  deltoid 
portion  of  the  fascia  brachii  from  tlie  auterior  margin  of  the 
M.  deltoideus.  Stop  at  the  jilica  axilhiris  anterior  before  reach- 
ing the  fascia  axiUaris.  Avoid  injury  to  tlie  vena  cephalica  and 
the  acromial  ranms  of  tlie  arteria  thoraco-acroniialis  (0.  T. 
humerai  thoracic  arterv). 


Fig.  11. 


^':<  i 


^).>  x'> 


Intermediate 

en  topee  t  oral 
slip 


Pectoralis 
minor 


N. 


jr.  7,f,.tomli«  mnjor  with  rloiidcncr  of  steniocostal  portion,  nnd  rcsultiug  pi-oducti..,,  ,,i  mi  ntvpieal 
dls|,l,l^rd,,)lr^n.■^l,l^.|u.1n,^ulmn^^r■lr.  fM.t™sors™h.nq:innrnrtiVnlaliuinshi,mrn,-s,.m,,il.|nv  Cmhor 

^''   l"'''"""''!'"  "">" ^1-     A.IhII    )in,i,„,i   siil.i,>,.t.     From  n   frrsli   dissvrlioii.     (After  C 

Amcr,  .l.iiir.  of  Aluit.,  I!alli]iiorr,  lOli;!.  vol,  ii.,  N,,,  'j,  pi,,),,  j     yj.^   ^    | 


lIillUuiLrton, 


Note  in  comicction  with  the  M.  pectoralis  maior- 

(a)    Its  fnnii. 
(h)    It.s  pnsition. 
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(c)  Its  origin. 

(ca)  Pars  clavicularis. 

(cb)  Pars  sternooostalis. 
(ce)   Pars  abdominalis. 

(d)  Its  insertion. 

(e)  Its  innervation  (Nn.  Ihoracales  anteriores). 
if)    The  bursa  M.  pect oralis  majoris. 

Look  up  an  article  upon  the  torsion  of  the  tendon  of  this  muscle 
by  Dr.  Warren  Lewis,  in  the  American  Journal  of  Anatomy. 

Fig.  12. 


Lifuhtal  null 


AxtUiiry  arcJt 


The  brachial  ami  a.xillary  arches.     (From  Poirier  et  Charpy, 
Traite  d'Aiiat.  hum.,  Paris,  1901,  2  ed.,  p.  10-1,  Fig.  120.) 


Axillary  Fascia  (Fascia  axillaris).     (Figs.  12  and  13.) 

Carefully  remove  the  superficial  fascia  over  the  base  of  tlie 
axillary  fossa  so  as  to  expose  the  deep  or  axillarj^  fascia. 
Note— 

(a)  An  apparent  oval  opeiiino'  between  the  concave  aponeurotic  bands; 
the  lower  lateral  concave  band  is  the  brachial  arch  (Armbogen  of 
Langer)  ;  the  upper  medial  concave  hand  is  the  axillary  arch 
(Achselbogen  of  Lanjier).  If  the  dissection  be  made  vei'y  care- 
fulh',  a  delicate,  much-perforated  membrane  can  be  made  out,  ex- 
tendiiis'  from  the  brachial  arch  to  the  axillary  arch,  so  that  the 
bundle  of  vessels  and  nerves  seen  throu.eli  the  oval  opening  is  not 
really  subcutaneous.     (Poirier.)     Note  the  striking  resemblance  of 
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this  oval  opening-  to  tlie  fossa  ovalis  of  the  thigh,  of  tlie  thin  mem- 
brane covering-  it  to  the  cribriform  fascia,  of  the  axillary  arch  to 
the  cornu  snperiiis  ol'  tlie  mai-go  falciforniis,  and  of  the  brachial 
ai-ch  to  the  cornu  inferius  of  the  margo  falcifoi-niis. 

(b)  The   continuity   <if   the    fascia   axillaris    laleralward   -with   the    fascia 

bi-achii  and  with  the  fascia  enclosing  the  M.  latissinius  d<irsi  and 
ilni.  teretes  major  et  minor;  it  becomes  inserted  into  the  axillary 
margin  of  the  scapula. 

(c)  The  continuity  of  the  fascia  axillaris  mediahvard,  not  -with  the  fascia 

l>ectoraiis,  but  with  the  fascia  eoracoclavicularis,  which  encloses  the 
M.  pectoralis  minor.  (Fig.  13.)  The  membrane  extending-  from 
the  axillary  fascia  to  the  lower  boj-der  of  the  M.  pectoralis  minor 
was  formerly  called  the  suspensory  ligament  of  the  axilla  {ligament 
auspenseiir  of  Gerdy). 


M.  sub: 


Fas(-ia  coracoclav. 


V:-  ^  --iJ.  pt'Ct.  min. 


Bundle  of  nurvcs  and  vessels 


M.  pect.  maj. 


;\.xi]lary  arch 


Sagittal  seetien  o£  the  axillary  fossa.     (  Very  sehematic.)    (From  I'oirier  et  Charpy,  Traite  d'Anat. 
hum.,  I'aris,  1'.IU1,  t.  ii.  p.  105,  Fig.  I'J.s.) 

(d)  The  passage  through  the  oval  opening    (and  the  cribriform  fascia 

covering-  it)  of  the  intercostobrachial  nerves  {Nn.  intercosto- 
brachiales)  ((_).  T.  intercostolivmieral  nerves).  These  represent  the 
lateral  cutaneous  rami  of  the  second  and  third  intercostal  nerves 
(rami  mUuiei  lalcralcs  Nn.  intereoslaliuni  11.  el  III.).  It  is  inter- 
esting that  tlie  vena  basilica  may  occasitmally  bear  the  same  rela- 
tion to  the  oval  oiicning  that  the  vena  saphena  magna  bears  to  the 
fossa  ovalis  in  tlie  thigh;  the  usual  condition,  however,  is  feu-  the 
V.  basihca  to  pass  beneath  the  deep  fascia  a  little  above  the  elbow. 

(e)  Later  in  the  dissection,  the  reflections  of  the  axillary  fascia  upon  the 

arteries  and  nerves  going  to  the  forearm. 


Structures  in  the  Fossa  Axillaris.     (See  Figs.  14,  15,  and  16.) 

The  fascia  axillaris  mny  now  be  reflected  backward,  care 
he'mg  taken  to  dissect  out  carefnlly  the  intercostobrachial  nerves. 
The   structures   in  tlie   axillary  fossa   are   to  be   isolated   and 
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cleaned,  the  loose  areolar  tissue  and  fat  in  which  thej-  are  em- 
bedded being  gradually  removed.  Secure  first  the  subscapular 
artery  and  the  thoracodorsal  nerve  along  the  lower  border  of 
the  M.  subscapularis,  then  the  lateral  thoracic  artery  (lower 
border  of  M.  pectoralis  minor),  next  the  long  thoracic  nerve 
(lying  on  M.  serratus  magnus).    The  various  lymph-glands  are 


Pig.  14. 


^^.  pect.  maj. 

■  Jim,  coracobracli.  et  Ijiccps  (cup.  breve) 

r,  crphdjica 

\         Tnidon  nf  J/,  hit.  ihiysi 
■■  T,ii(li,n  of  rnjitil  Imnjiim 

;        .  /  J/,  biripiiis 

JI.  rteltdiflens 

jr.  teres  major 
Huiacrus 


Cor-pue  scapabji' 


Cross-section  of  the  .shoulder  above  the  origin  of  the  eireiimflex  artcrie.s,  riglit  sirle,  .segment  distal 
to  the  cut.  Subject  fixed  in  formalin  chromic  acid.  The  fat  over  the  V.  and  A.  circumflex  posterior 
and  the  N.  axillaris  has  been  removed  t(j  show  the  course  of  these  structures.  The  N.  radialis  is  seen 
medial  to  the  N.  axillaris.  The  N.  ulnaris  lies  anterior  to  the  X.  radialis.  The  two  heads  of  the 
median  have  just  united  and  the  N.  musculocutaneus  is  separating  oli.  (After  Poirier  et  Charpy,  Traite 
d'Anat.  hum.,  Paris,  1901,  2  od.,  t.  ii.  p.  93,  Fig.  S7.) 

to  be  studied  carefully  as  they  are  exjjosed  and  may  afterwards 
be  removed.  The  following  structures  are  to  be  isolated  and 
studied,  some  of  them  being  best  seen  after  the  dissection  of  the 
M.  pectoralis  minor  and  the  fascia  coracoclavicularis. 

Lymphatic  Glands.     ( Cf .  Figs.  15,  S6,  and  93.) 

(a)   Axillai-y  lymiili-glands  (JiimplioglancluJae  axillares). 
(&)   Pectoral  lymph-g'lands  (himplioglancluJae  pectorales). 
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Fig.  15. 


Lympliutics  <,f  llir  nvm  iin.l  of  ili.'  antiTior  nnd  lateral  sides  o(  the  thornx. 
{Fl-Olii  Toldl,  Ajint.  Alius,  Wk'U,  I'JOI),  i;  AuU.,  p.  701,  Fin.  lU'ili. ) 
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(c)    Subscapular  lymph-glands  (lymphogkmdulae  subscapulares). 

Count  the  numljer  cf  lyniph-glauds  found  in  each  of  these 
three  chains.  Whence  do  the  glands  of  each  of  these  three  chains 
draw  lymph?  Note  especially  the  intimate  relations  of  the 
glands  of  the  middle  chain  to  the  axillary  vein. 


Fig.  16. 

Trancus  thyreocei-vicali.= 
M^.  scalenvs  anterior        \ 
transversa,  s  apulae 
crHns\(.r^a  cf  lli 


Pamus  s  if    la\ms 
A  axillaris 
I         I  imus  pcutoralis 
A.  thoratoai  r  mi  ills  ,      Kamiis  at  i  mii  ili 
1  Kam  IS  kit  1 1     & 


A.  circumfl  \a  |         '"'  "  "; 
humeri        |j,,t„„r 


A.  vertebralis  ' 

\  mamm  ina  interna  ' 
V   ^nlnUvia 
1  an  nyma 


A.  suV 

scapularr 

A.  <'ir- 
cumflexa 
scapulae 


V   thoraca 


u    r•5al]^  \       ^ 

llslltL^ah^     V-' 


F  ami  mammarn 


The  subclavian  anrl  the  axillary  artery  and  their  relation  to  the  plexus  lirachialis. 
(After  TuMt,  Anat.  Atlas,  Wien,  190U,  2  Aufl.,  p.  6lu,  Fig.  98/3.) 


Arteries.     {Fig.  16.) 

(a)   Axillary  artery  (A.  axillaris). 

{aa)   Highest   thoracic   arteiy    {A.   thoracalis  suprema)    (0.   T. 
superior  thoracic  arteiy). 
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(ab)  Tliui-aco-acromial    artery    (^1.    tJi.oraco-acromialis)     (0.    T. 

acromiotlioracic  or  thoracic  axis). 

(ac)  Laleral  tlioracie  artery  (.-i.  Ilioracalis  lateralis)   (O.  T.  long 

tlioracic). 
(aca)   External  mammary  rami  (Rr.  mainmarii  exlerni). 

(ad)  Subscapular  arteiy  (^1.  subscajnilaris). 

{ada}    Thoracodorsal  artery   (^1.  thoracodorsalis) . 
(adb)   Cii'cumflex    arteiy    of    scapula     (^i.    circmnflexa 
scapulae)   (0.  T.  dorsalis  scapulae). 
{ae)   Anterior    circumflex    artery    of    humerus    {A.    circumflexa 

humeri  anterior) . 
(af)   Posleiior    circumflex    arteiy    of    humerus    (^1.    circumflexa 
Jiuineri  posterior). 
Veins. 

(a)   Axillary  vein   (  T'.  axillaris).     (Spalteholz,  Fig-.  492.) 
(ou)    Laleral  thoracic  vein  (  T'.  thoraealis  lateralis). 

iaaa)    Thoraco-epigastric   vein    {V.    thoraco-epifjastrica). 
(aab)    Costo-axillary  veins   (Vv.  costo-axillares). 
(ab)    Bi'acliial  veins  (Vv.  braehiales). 

(ae)  L'ephalic  vein   (V.  cephalica). 

(aea)    Thoraco-acroniial  vein  ( T'.  ihoraco-acromialis). 
(ad)    Other   tiibutaries    corresponding   to    branches    of    axillary 
artery. 
Nerves. 

At  this  stage  of  the  dissection  the  relation  of  a  group  of  nerves 
to  the  A.  axillaris  should  be  closely  observed,  the  full  study  of  the 
brachial  plexus  and  its  branches  being  made  a  little  later.  Note 
then  the  relations  of — 

(a)  Ulnar  nerve  (A^.  ulnaris). 

(b)  Medial   cutaneous  nerve  of  upper  ar-m    (A',   eutaneus   hrachii  me- 

dial is)    (O.  T.  lesser  internal  cutaneous,  or  nerve  of  Wrisberg). 

(c)  Medial  cutaneous  nerve  of  forearm    (A^   eutaneus  antibracliii  me- 

dialis)  (0.  T.  internal  cutaneous). 

(d)  Radial  nerve  (N.  radialis)    (0.  T.  musculospiral). 

(e)  Axillary  nci've  (N.  axillaris)  (0.  T.  circumflex). 
(/■)  Median  nerve  (A',  mediarms),  with  its  two  heads. 
(g)   Musculocutaneous  nerve  (A^.  rnuscidociitaneus) . 

Shape  and  Boundaries  of  Fossa  Axillaris. 

Describe  tlie  form  of  the  fossa.  What  is  the  position  of  its 
apex?  How  many  walls  has  it  .^  What  structures  helj)  to  form 
the  anterior  wall  ?  Wliat  structures  enter  into  tlie  formation  of 
1he  posterior  wall?  Examine  carefully  the  structures  consti- 
tuting ]-espectively  the  medial  and  lateral  walls  of  the  fossa. 

Coracoclavicular   Fascia    (Fascia  coracoclavicularis). 

Divide  the  pars  clavicularis  of  tlie  M.  jiectoralis  major  close 
to  the  clavicle  (leaving  the  pars  sternocostal  is  for  the  jiresent 
intact)  and  reflect  it  downward  and  lateralward,  avoiding  injury 
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to  the  vessels  and  nerves  beneath.  The  coracoclavicular  fascia 
is  now  exposed.  What  are  its  attachments!  How  does  it  form 
a  slieath  for  the  M.  subclavius?  Divide  tlie  anterior  layer  of  the 
sheath  transversely  close  to  the  clavicle  and  expose  the  M.  sub- 
clavius ;  observe  the  N.  subclavius  entering  the  deep  surface  of 
the  latter ;  with  the  handle  of  the  scalpel  demonstrate  the  attach- 
ment of  the  posterior  layer  of  the  sheath  behind  the  muscle. 
The  portion  of  the  fascia  extending  between  the  clavicle  and  the 
M.  pectoralis  minor  is  often  called  the  "  costocoracoid  mem- 
brane."   Piercing  this  portion  of  the  fascia  find  the  following: 

(a)  Acromiothoracic  artery  {A.  acromiothoracalis)   (0.  T.  thoracic  axis). 

(art)   Acromial  ramus   (ramus  acromialis) . 

(ab)  Acromial  network  {rete  acromiale). 

(ac)  Deltoid  ramus  (R.  deltoideiis)  (0.  T.  humeral  branch). 

(ad)  Pectoral  rami  (Rr.  pectorales). 

(b)  Acromiothoracic  vein  (V.  acromiothoracalis) . 

(c)  Cephalic  vein  (V.  cephalica). 

(d)  Lateral  anterior  thoracic  nerve  (iV.  thoracalis  anterior  lateralis). 

Divide  the  pars  sternocostalis  of  the  M.  pectoralis  major 
about  its  middle  and  reflect  it  lateralward  and  medialward.  Pre- 
serve the  branches  of  the  anterior  thoracic  nerves  entering  the 
deep  surface  of  the  muscle;  some  of  them  have  already  passed 
through  the  M.  pectoralis  minor. 

Note  that  the  sheath  of  the  M.  pectoralis  minor  is  formed 
by  a  splitting  of  the  fascia  coracoclavicularis  and  that  the  fascia 
is  continued  from  the  lower  margin  of  the  muscle  to  become 
continuous  with  the  fascia  axillaris. 

Smaller  Pectoral  Muscle  (M.  pectoralis  minor). 

Clean  the  external  surface  of  the  muscle  by  removing  the  an- 
terior layer  of  the  investing  fascia.  Examine  carefully  its  form, 
position,  origin,  insertion,  action,  and  innervation,  but  do  not 
reflect  the  muscle  until  later. 

Axillary  Blood-vessels. 

Remove  the  so-called  costocoracoid  membrane,— viz.,  that 
portion  of  the  fascia  coracoclavicularis  which  extends  between 
the  clavicle  and  the  upper  border  of  the  M.  pectoralis  minor. 
The  fossa  axillaris  may  now  be  entered  from  above.  Ptemove 
any  visible  areolar  tissue  and  fat  and  study  carefully  in  this 
situation  the  relations  of  the  axillary  artery  and  vein  to  one 
another  and  to  the  large  bundle  of  nerves.     Note  that  all  are 
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enclosed  in  a  tough  sheath  (prolongation  of  fascia  praeverte- 

bralis). 

Clean  the  axillary  blood-vessels  carefully  and  study  them. 
Into  what  three  parts  is  it  customary  arbitrarily  to  subdivide 

Fig.  17. 


Ple.xus  oervicobrarhinlis.  (Allrr  P,  Ki.stor,  from  Ranlirr's  Text-Book.)  Ventral  view. 
//,  N.  hypoglossus;  dh,  ramu.s  clcsocnden.s  N.  hypoglossi,  wliich,  along  -with  ilr,  tbr  ramus  do- 
.scenrleii.s  cerviealis,  forms  the  an.sa  hypoglo.ssi ;  oiu,  N.  oecipilali.s  minor;  an,  N.  auricnlaris  magmis; 
.srr,  N.  eulaneiis  colli;  a,  to  N.  aoee.ssorins ;  ypr,  Nn.  supraelavicularrH ;  j>,  N.  plironkais;  ils,  N.  doi'sjxlis 
Koaiailai';  .s/^.s',  N.  suprascapularis ;  ,v.s',  Nn.  .suljscapnlares ;  ,sc.  N.  snli(la\"ius ;  *;.<-,  N.  axillaris;  en,  N. 
to  M.  eoraeoljrachialLS ;  j?,  N.  radlalis;  inr,  N.  mu.seuloeutaneus ;  ^f,  N.  medianus ;  la,  Nn.  thoracales 
anteriorcs  ;  //,  N.  thoracalis  longns  ;  f',  N.  ulnaris  ;  cm,  N.  entaneus  untibracliii  medialis  ;  ci,  N.  cutaneus 
braehii  medialis;  ih,  N.  intercostobraehialLs.  (From  Earlier,  The  Nervous  System,  New  York,  1.S99,  p. 
324,  Fig.  isil.) 


the  axillary  arter}^  ?  Study  the  relations  of  each  of  these  three 
portions.  What  branches  come  from  the  first  portion?  What 
from  the  second!     What  from  the  third?     Clean  each  of  these 
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branches  carefully  and  follow  them  to  their  terminations,  com- 
paring their  behavior  with  the  text-book  descriptions.  Deal  simi- 
larly with  the  axillary  vein  and  its  tributaries. 

Subclavius  Muscle  (M.  subclavius). 

Clean  it.  Examine  its  form,  position,  origin,  insertion,  action, 
and  innervation. 

With  a  small  hand-saw  excise  the  middle  third  of  the  clavicle. 
Reflect  the  M.  subclavius. 

Brachial  Plexus  (Plexus  brachialis).     (Fig.  17.) 

Divide  the  M.  pectoral  is  minor  four  centimetres  from  the 
coracoid  process  and  reflect  the  two  portions  lateralward  and 
medialward  respectively,  avoiding  injury  to  the  medial  anterior 
thoracic  nerve.  Examine  the  continuity  of  the  axillary  artery 
and  vein  with  the  subclavian  artery  and  vein.  Ligature  the  ar- 
tery in  two  places  at  level  of  clavicle  and  cut  between.  Cut  vein 
similarly.  Turn  axillary  vessels  downward.  Clean  thoroughly 
the  nerves  making  up  the  brachial  plexus.  Study  carefully  the 
formation  of  the  plexus,  using  the  cadaver  before  you,  Tra- 
mond's  models,  and  text-book  descriptions.  Does  the  plexus  in 
your  cadaver  differ  from  the  type  ordinarily  described  ?  If  so, 
how?  Make  a  careful  drawing  of  the  plexus  in  your  subject, 
with  its  various  branches,  labelling  each  neatly.  Note  that  the 
plexus  can  be  divided  into  a  supraclavicular  portion  {pars 
supradavicularis)  and  an  infraclavicular  portion  (pars  infra- 
davicularis) .  All  the  short  branches  are  counted  as  belonging 
to  the  former,  even  though  they  do  not  actually  come  off  until 
the  trunks  are  below  the  clavicle. 

In  conjunction  with  the  dissector  of  the  head  and  neck,  study 
the 

Pars  supradavicularis. 

(a)   Posterior  thoracic  nerves  (Nn.  thoracales  posteriores). 

(aa)   Dorsal  nerve  of  scapula  (A^.  dorsalis  scapulae)  (0.  T.  nerve 

to  rhomboids). 
{ah)   Long  thoracic  nerve  {N.  tlioracaUs  longus)   (0.  T.  external 
respiratory  nerve  of  Bell). 
(6)   Anterior  thoracic  nerves  (Nn.  thoracales  anteriores). 
(ha)   Lateral  (0.  T.  external). 
(hh)   Medial  (0.  T.  internal), 
(c)    Snbcla^-ian  nerve  (N.  subclavius). 
(cl)   Suprascapular  nerve  (A^.  sMproscap?<tons). 

(e)  Subscapular  nerves  (Nn.  suhscapulares) . 

(f)  Thoracodorsal  nerve    (N.  tlwracodorsalis)    (0.   T.  middle  or  long 

snb.scapular). 

(g)  Axillary  nerve  (A^.  axillaris)   (0.  T.  circumflex). 
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The  dissector  of  the  arm  next  studies  the 

Pars  in f racial' icularis. 

(a)   Lateral  cord  (fasciculus  lateralis)   (0.  T.  outer  cord). 

(aa)  Musculocutaneous  nerve   (A',  musculocutaneus). 

(ab)  Lateral  or  upper  head  of  median  nerve  (A',  medianiis). 
(h)   Medial  cord  (fasciculus  mcdialis)   (0.  T.  inner  cord). 

(bet)   Medial  or  lower  head  of  median  nerve  (A^.  meclianus). 

(bb)    Ulnar  nerve  (A^.  ulnaris). 

(be)   Medial    cutaneous    nerve    of   forearm    (N.    cutaneus    anti- 

brachii  medialis)  (0.  T.  internal  cutaneous). 
(bd)   Medial  cutaneous  nerve  of  upper  arm  (N.  cutaneus  brachii 

medialis)    (0.  T.  lesser  internal  cutaneous,  or  nerve  of 

Wrisberg). 
(e)   Posterior  cord  (fasciculus  prjsterior). 

(ca)  Axillary    nerve    (N.    axillaris)     (0.    T.    circumflex,    really 

supraclavicular) . 

(cb)  Radial  nerve  (N.  radialis)   (0.  T.  musculospiral). 

In  order  to  get  a  good  view  of  the  posterior  cord  and  of  the  Nn.  sub- 
scapulares,  the  lateral  and  medial  cords  should  be  divided  and  reflected 
downward. 

Anterior   Serratus   Muscle    (M.   serratus   anterior)    (O.   T.   Serratus 
Magnus). 

Divide  the  posterior  cord  of  the  brachial  plexus.  Drag  the 
arm  forcibly  from  the  body  so  as  to  put  the  M.  serratus  anterior 
on  the  stretch.  Clean  this  muscle  thoroughly  and  study  carefully 
the  exact  course  and  distribution  of  the  N.  thoracalis  longus  and 
the  A.  thoracalis  lateralis.  Study  the  exact  form,  position, 
origin,  insertion,  action,  and  innervation  of  the  M.  serratus 
anterior.     (Spalteholz,  Fig.  311.) 

[When  the  student  has  completed  this  dissection  of  the  ante- 
rior thoracic  region  and  axillary  fossa  and  has  dissected  that 
part  of  the  back  to  which  he  is  entitled,  he  may  remove  the  upper 
extremity  from  the  ])ody  and  continue  the  dissection  at  a  side- 
table.  Cut  through  the  Mm.  serratus  anterior,  omohyoideus, 
and  latissimus  dorsi,  the  transverse  and  dorsal  arteries  of  the 
scapula,  and  the  Nn.  suj^rascapularis  et  dorsalis  scapulae.] 

REGION   OF    THE    SHOULDER. 

Skin  and  Superficial  Fascia. 

Place  a  block  in  the  axillarj^  fossa,  and,  beginning  in  front, 
dissect  the  skin  off  the  anterior  and  lateral  aspects  of  the  shoul- 
der as  far  down  as  the  insertion  of  the  M.  deltoideus.  Remove 
no  fat  with  tlie  skin.    In  the  superficial  fascia  find  the  following: 
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Fig.  18. 

Nn.  .supraclavioulares  , 


N.  outaneus  brachii  medi. 


N.  cutaneiis  brachii  posterioi  _  i  I 
(from  the  N.  radialis) 


N.  cutaneus  antibrachii 
dorsalis  (from  the 
N.  radialis) 


N  ( utaiieus  brachii  lateralis 
(trcim  the  N.  axillaris) 


Ramus  ulnaris  of  the  K 
cutaueus  antibrachii 
medialis 


The  cutaneous  neryes  of  the  posterior  surface  of  the  shoulder  and  of  the  arm.     (After  Toldt,  Anat. 
Atlas,  Wlen.,  1903,  3  Aufl.,  p.  831,  Fig.  1264.) 
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Arteries. 

(a)   Cutaneous  rami  of  ramus  acromialis  and  ramus  deltoideus  of  A. 
thoraeo-acromialis. 
Veins. 

(a)   Tributaries  of  ceiihalie  vein. 

Nerves.      (Fi.y'.  IS.) 

(a)  Posterior    supraclavicular    nerves     (Nii.    supraclavicidares    poste- 

rinres)   (0.  T.  supra-aeromial  branches). 

(b)  Lateral   cutaneous  nerve  of  the  upper  arm    {N.   cutanens   brachii 

laleralis)  (0.  T.  cutaneous  branch  of  circumilex).  Look  for  the 
trunk  of  this  hooking-  around  the  posterior  margin  of  M.-  del- 
toideus live  centimetres  above  its  insertion;  dissect  it  carefully 
throughout  its  course  in  the  superficial  fascia. 

Deep  Fascia. 

Eemove  the  sni^erficial  fascia  and  stud}'  the  appearance  and 
attachments  of — 

{a)  Deltoid  fascia  (fascia  deltoidea). 

(h)  Subscapular  fascia  ( fascia  suhscapiilaris). 

(c)  Supraspinous  fascia  (fascia  supraspinala) . 

(d)  Infraspinous  fascia  (fascia  infraspinata). 

Deltoid  Muscle  (M.  deltoideus)  and  the  So-called  Quadrilateral  and 
Triangular  Spaces. 

Hold  the  scapuhi  down  witli  hooks  to  make  the  fibres  of  the 
deltoid  muscle  tense,  and  carefully  remove  tlie  deep  fascia  from 
its  surface.  Study  carefully  tlie  form,  position,  origin,  insertion, 
action,  and  innervation  of  the  muscle.  Note  especially  the  three 
parts  of  the  muscle  corresponding  to  the  tliree  distinct  muscles 
in  the  cat, — deltoclavicular,  delto-acromial,  and  deltospiual  of 
Strauss-Durckheim.  liow  does  the  texture  of  the  middle  portion 
(delto-acromial)  diifer  from  that  of  the  anterior  and  posterior 
portions?  (t'f.  Poirier  et  C'harpy,  Fig.  83.)  Look  for  a  subcu- 
taneous acromial  bursa  (bursa  suhcutau.ea  acromialis).  (Cf. 
Spalteholz,  P^ig.  349.)     Does  one  exist  in  your  cadaver? 

Place  the  posterior  surface  of  the  limb  on  the  table,  and 
examine  the  area  through  which  the  A.  circumflexa  hmneri  pos- 
terior and  the  N.  axillaris  pass  to  the  back  part  of  the  shoulder. 
How  is  this  area,  "quadrilateral  space,"  bounded  above, 
below,  lateralward,  and  medialward?  Clean  the  surfaces  and 
edges  of  the  muscles  of  this  region.  What  is  the  so-called  "tri- 
angular space?"  How  is  it  bounded  above,  below,  and  lateral- 
ward?  Follow  the  A.  circuinflexa  scapulae  (0.  T.  dorsalis 
sca])ulae)  through  this  s])ace. 

Place  the  anterior  surface  of  the  limb  on  the  table,  and  ex- 
amine the  boundaries  of  the  quadrilateral  and  triangular 
spaces  from  behind. 


DISSECTION    OF    THE    UPPER   EXTREMITY  71 

Divide  the  M.  deltoideus  close  to  its  origin  and  reflect  it 
downward,  avoiding  injury  to  the  ramus  acromialis  of  the  A. 
thoraco-acromialis.  Examine  carefully  the  subdeltoid  bursa 
(bursa  subdeltoidea)  and  the  subacromial  bursa  (hursa  suh- 
acromialis). 

Beneath  the  deltoid  dissect  out  carefully — 

(a)  Posterior  circumflex  artei-j'  of  humerus   {A.  circumflexa  humeri  pos- 

terior). 

(b)  Anterior  circumflex  artery  of  humerus   (.1.   circumflexa  humeri  an- 

terior). 

(c)  Veins  corresponding  to  these  arteries. 

(d)  Axillary  nerve  (N.  axillaris)   (0.  T.  circumflex). 

{da)   Muscular  rami  (rami  musculares). 

(daa)  N.  teres  minor. 

(dah)   Nn.  deltoidei. 
(db)   Lateral    cutaneous   nerve    of    the    upper   arm    (N.    cutaneus 

brachii  lateralis). 


Teres  Major  Muscle  (M.  teres  major)  ("Larger  Round  Muscle"). 
Study  carefully  its  form,  position,  origin,  insertion,  action, 
and  innervation.  Note  especially  the  torsion  the  muscle  un- 
dergoes. Review  the  relation  of  this  muscle  to  the  quadrilateral 
and  triangular  spaces.  Between  the  tendon  of  insertion  and 
the  bone  find  the  bursa  of  this  muscle  (bursa  M.  teretis  ma- 
joris).  Between  the  tendon  of  the  M.  teres  major  and  that  of 
the  M.  latissimus  dorsi  find  the  bursa  of  the  latter  muscle 
(bursa  M.  latissimi  dorsi).  Do  you  find  any  trace  of  a  M. 
dorsi-epitrochlearis?  Examine  carefully  at  this  stage  the 
exact  mode  of  termination  of  the  tendons  of  the  Mm.  pectoralis 
major  and  latissimus  dorsi. 

Ligaments  of  Shoulder-blade  and  Acromioclavicular  Articulation. 

Ligaments  of  the  shoulder-blade.     Study — 

(a)  Coraco-acroujial  ligament  (ligamentum  coraco-acromiale). 

(b)  Superior  transverse  ligament  of  scapula  {Lifj.  transversiim  scapulae 

inferius). 

(The  latter  will  be  seen  at  a  later  stage  of  the  dissection.) 
Acromioclavicular  articulation  (articulatio  acromioclavic-ularis) .     Study — 
(a)    Joint-capsule  {capsula  articularis). 
(6)   Acromioclavicular  ligament  (lir/amentiim  acromioclaviatlare) . 

(c)  Intercalated    disk    of   fibrocartilage    (discus    articularis).      Is    one 

present  ? 

(d)  Coracoclavicular  ligament  (lie/amentum  eoracoclcmculare). 

(da)  Anterior,  lateral,  quadrangular  part,  or  trapezoid  ligament 
(Lig.   trapeeoideum) . 
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[db)   Posterior,  medial,  tiiangular  part,  or  conoid  ligament  {Lig. 
conoideum ) . 
Between    (da)    and    (db)    look  for  the  bursa  of  the   coraco- 
clavicular  ligament  (bursa  Ugamenti  coracoclavicularis) . 

Deep  Muscles  of  the  Shoulder. 

Saw  through  the  acromion  at  its  junction  with  the  spina 
scapuhie.  Cut  through  the  fascia  covering  the  M.  teres  minor 
and  reflect  it  medialward;  the  septum  passing  from  the  fascia 
infraspinata  between  the  M.  teres  minor  and  the  M.  infraspi- 
natus will  be  easily  found  and  is  the  guide  in  the  separation  of 


Fig.  19. 

Caps.  Liff.  Liff. 

acrom.-clav.       trapezoid,  conoid. 


Lig.  coraco- 

acromiale 


Lig. 
trans,  scap.  sup. 


Hai  icula 


Scapula 


Connection  of  tlic  clavicle  with  the  scapula  ;  anterior  view.     (From  Poirier  et  Charpy, 
Truitc  d'Anat.  hum.,  Paris,  l.saa,  2  ed.,  t.  i.  p.  filO,  Fig.  627.) 

the  two  muscles.  Avoid  injury  to  the  A.  circumflexa  scapulae 
between  the  M.  teres  minor  and  the  scapula.  Clean  the  following 
muscles : 

(a)  Sujo-aspinons  miisele   (31.  suprasjyhiatns). 

(b)  Siualler  round  nuiscle  (M.  teres  minor). 
(<■)  Lifi-aspinous  niusde  (M.  infraspinatus), 
id)  Sub.seaiKilar  muscie  (M.  suhsraptilaris). 

Study  the  form,  position,  origin,  insertion,  action,  and  inner- 
vation of  each.  Fiud  the  hiirs<i  M.  .<=:i;h.<icap)ilari.^  and  with  a 
probe  demonstrate  its  contiuuity  witli  the  synoA'ial  cavity  of  the 
sln.ulder-joint.  In  frojit  of  the  ui)p(>r  ])art'of  the  tendon  of  the 
M.  Kubscai)ularis,  look  for  tlie  hiirsti  M.  coracobrachial  is. 
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Vessels  and  Nerves  behind  the  Scapula. 

Cut  through  the  M.  infraspinatus  three  centimetres  from  its 
insertion  into  the  tubercuium  majus  liumeri,  avoiding  injury  to 
vessels  beneath.  Examine  the  bursa  M.  infraspinati  between  the 
tendon  of  insertion  of  the  muscle  and  the  articular  capsule  of 
the  shoulder-joint.  Reflect  tlie  main  body  of  the  muscle  cau- 
tiously backward  and  medialward.  Cut  through  the  M.  supra- 
spinatus  in  a  similar  way  and  reflect  it  medialward.    Study — 

(a)  Transverse  arteiy  of  scapula  (^4.  transversa  scapulae)  (0.  T.  supra- 
scapular). 

Does  it  pass  over  or  under  the  Lig.  transversum  scapulae  supe- 
rius?    How  is  the  artery  distributed?    Find — 
(aa)   Acromial  ramus  (M.  acromialis)  going-  through  M.  ti'apezius 
to  rete  acromiale. 
(6)   Transverse  vein  of  scapula  (F.  transversa  scapulae). 
Of  what  vein  is  it  a  tributary? 

(c)  Suprascapvdar  nerve  {N.  suprascajjularis) . 

Does  it  pass  over  or  under  the  Lig.  transversum  scapulae  supe- 
rius?  Review  it  to  its  origin  from  the  supraclavicular  portion  of 
the  brachial  plexus.     Note  especially  the  branches — 

(cffl)   A'',  supraspinatus. 

(cb)   N.  infraspinatus. 

(d)  Circumflex  arteiy  of  scapula  (A.  circumflexa  scapulae)    (0.  T.  dor- 

salis  scapulae  artery).  Study  its  exact  course  from  origin  to  ter- 
mination. Note  the  opportunities  for  anastomoses  about  the 
scapula  among  its  three  nuxin  arteries — 

(1)  A.  transversa  colli. 

(2)  A.  transversa  scapulae. 

(3)  A.  subscapularis. 

Since  (1)  and  (2)  come  from  the  A.  subelavia  (first  portion)  and 
(3)  comes  from  the  A.  axillaris  (third  portion),  the  establishment 
of  a  collateral  circulation  after  ligation  of  the  subclavian  or  axil- 
lary between  the  origins  of  the  arteries  mentioned  is  seen  to  be 
easiljr  possible. 

DISSECTION    OF    ARM    AND    FOREARM. 

Surface  Anatomy. 

The  principal  features  were  studied  at  the  beginning  of  the 
dissection.  The  student  should  now  pay  attention  to  certain 
special  points,  using  his  own  arm  or  that  of  a  companion  as  a 
control. 

(a)  With  the  help  of  the  photographs  and  accompanying  key  in  Gerrish's 
Anatomy  (2d  edition,  Figs.  971  to  979),  identify  the  surface  promi- 
nences due  to  the  various  muscles  of  the  arm  and  forearm. 

{h)  Note  that  the  vena  cephalica  runs  in  the  sulcus  bieipitalis  lateralis  and 
the  vena  basilica  in  the  sulcus  bieipitalis  medialis. 
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(c)  Follow  the  medial  margin  {mar go  medialis)  downward  to  the  medial 

epieondyle  {epiconihilus  medialis),  and  the  lateral  mai'gin  (marcjo 
lateralis)  downward  lo  (he  latei-al  epieondyle  (epico?idylus  later- 
alis). Note  that,  though  the  margo  lateralis  is  more  salient  than 
the  margo  medialis,  the  epieondylus  medialis  is  more  prominent 
than  the  epieondylus  lateralis.  Feel  through  the  skin  behind  the 
medial  epieondyle  for  the  groove  for  the  ulnar  nerve  {sulcus  N. 
ulnaris).  Press  upon  the  nerve  in  your  own  arm  ("  funny  bone," 
or  "crazy  bone").     Whence  does  the  sensation  seem  to  come"? 

(d)  Observe  the  prominence  due  to  the  olecranon   (1)  when  the  forearm 

is  extended,  (2)  when  the  forearm  is  flexed.  Standing  in  front  of 
a  living  body,  take  the  two  elbow-joints  in  the  palms  of  the  two 
hands,  with  the  foi'ehnger  resting  on  the  tip  of  the  olecranon,  the 
thumb  on  the  lateral  epieondyle,  and  the  middle  finger  on  the 
medial  epicoiujyle.  Ask  the  person  to  Hex  and  extend  the  fore- 
arms, and  notice  changes  in  relative  position  of  bony  points.  Note 
the  relative  distance  between  the  level  of  the  olecranon  and  the 
epicondyles.  The  olecranon  is  a  little  nearer  to  the  medial  than 
to  the  lateral  epieondyle,  especially  in  children.  Observe  the  free 
movement  of  the  skin  over  the  olecranon,  due  to  a  subcutaneous 
bursa.  To  what  extent  is  the  posterior  surface  of  the  ulna  sub- 
cutaneous? Feel  for  the  margins  of  the  semilunar  notch  {incisura 
semilunaris). 

{e)  Extend  the  forearm.  Place  the  thumb  of  the  left  hand  on  the  lateral 
epieondyle  of  the  humerus;  seize  the  hand  with  your  right  hand 
and  rotate  gently.  Feel  the  rounded  head  of  the  radius  (capitulum 
radii)  I'dtaliiig  injmediately  below  the  epieondyle. 

(/■)   In  the  fiirearm  ))alpate — 

(/V()    Doi'sal  margin  of  ulna  {marf/o  d(i]-salis  ulnae). 

(fb)    Styliiid  process  of  ulna   ( prucessiis  si iilniileus  ulnae). 

(/■(■)    Riiunded  head  of  ulna  (capitulum  nhiac). 

(fd)  Styloid  process  of  radius  (processus  stijloideus  radii). 

(fe)  Radial  ailery  (.1.  radialis). 

(ff)  The  tendons  about  the  wrist. 

Skin  and  Superficial  Fascia. 

C'ut  through  the  .skin  in  the  middle  line  of  the  anterior  sur- 
face of  the  upper  arm  and  the  volar  surface  of  the  forearm  as 
far  as  the  wrist.  Make  a  circular  incision  around  tlie  forearm 
just  proximal  to  the  wi-ist-joint.  Keniove  the  skin,  dissecting 
lateralward  and  niedialward,  but  take  none  of  the  fat  of  the 
superficial  fascia  with  it.  Preserve  the  skin,  as  it  makes  the 
best  primary  wra]->])ing  foi-  the  extremity  in  tlie  intervals  between 
dissection-periods.  In  the  superficial  fascia  dissect  out  carefully 
the  following: 

Nerves.     (i'W  Kig.  '_!(l,  aiul  Sp:il(rliolz,  Figs.  71)2  and  7!):!.) 

(a)   Jnlo-coKldbi-iichiirl   uci-ves   (Nn.  intercostobrachiales)    (0.  T.  inter- 
costohuiiieral). 
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EiG.  20. 


Ctaneida 

M  btihd  I  I  t 
A  bub  f  I    J. 


Cartihigo  coMalis  1. 


Plexus  brachialLs  (pars  iniru  la 
vicularis)  fasciculi  m    li  \.\\s     ^ 
aiid  lateralis 

Processus  (mar  Ji  hiii, 


Rami  musculares  fur  the 
M.  coracobrachial!' 


N.  mnsculocutaiK  us 
M.  cor acoh rack ialib 

N.  medianus  - 


N  mtercostobrachialis 

Ramus  anastomotious  from  the 
plexus  brachialis  to  the  N. 
nitereo.stobrachiali.s 


/  ^  Nu.  sub.scapulares 

N  thoracodorsalis 
1/.  siibscapularis 

M.  teres  major 
,  }L  lads.'^/iiiitti  dorsi 


N.  cutaneus  antibrachu 
medialis 


Rami  eutauei  for  tlie  skin  ot 
t]ie  axillary  fossa 


N.  eutaiieus  braehii  medialis 


■^'Rami  musciilnn-sof  thi'  X,  radialisto  the 
Cajmf  loiKjinn  \  nf  Ihr  M.         e;iput    luediale    ui 

-    /r/rr/K'^  ilir  M.  triceps 

C'apid  mcdiii/r  }    hmr/n'i.         brai-hii 


tln'  X.  cutaueus  anti- 
Ramnsulnaris)  braehil  medialis 


N,  cutaneus  antibrachii 
lateralis 


V.  mediana  antibrachii 


s  ptiiin  udrniumcularr  uia.lkdc 


icdiana  cuh/ti 


L       -tuiy  fibrosa  s 


The  deep  ueryes  of  the  shoulder  aiul  arm  si/eii  from  the  anterior  and  medial  side.     (From  Toldt, 
Anat.  Atlas,  Wien,  l'JU3,  3  Aufl.,  p.  S-2'2,  Fig.  125-1.) 
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(b)  Medial  nei-ve  of  forearm  (N.  ciitaneus  anlibrachii  medialis)    (,0.  T. 

internal  en(aueous).      (See  Fig.  24,  p.  81.) 
(ha)    Anterior    cutaneous    rami    to    upper    arm     (rami    cutanei 

brucliii   aiilcriorca). 
(bh)    Ulnar  ramus  (ramm  ulnaris)    (0.  T.  posterior  branch). 
(be)    Volar  ramus  (ramus  vularis)   (0.  T.  anterior  branch). 

(c)  Medial  nerve  of  upper  arm  (N.  culaneus  brachii  medialis)    (0.  T. 

lesser  internal  cutaneous,  or  nerve  of  Wrisberg). 

Fig.  21. 


ntcgumcniam  commune 


Fascia  superficialis 


Fascia  brachii 
(lamina  superficialis)  — -; 


Point  irhm  (he  X.  rulanen^ 
antibmrhii  mcdhtli--^  <-oinc!< 

ihroagh  Uiefa-scia  brarhii 
pLTimvsiiim  externum        , 

of  the  M.  biceps  brachu-  J-j 


Fascia  brachii  1 

(lamina  profunda) — | 

jN\  culaneus  jl 

arifihnu-hii  latr rail's — V 

Bundir  of  rrssr?.-^  and  m:ri:<  s— i' 
Vena  basiJi'a- 


Septum  ^ 

intcrmusculare  mediiik  — 

X  iiln  irt 
Fiisi.'ia  bra<  hii 
(lamina  ^iuperin  i 


.Vi:na  eufanea 
( V.  ciphalica) 


M.  biceps  brachii 

Lino  of  union  of  the 
lamina  superticialis  with  the 
lamina  profunda  fasciae 
brachii 

.il.  brachialis 

.X  radiali^ 

.M.  brachioradialis 


super 
Ilium  rummunc 


The  structures  in  the  lower  third  of  the  arm  cut  ai-ross  likL-  stairs. 
(After  Toldl,  Anat.  Atlas,  Wieu,  19UU,  2  Autl.,  p.  'HM,  Fig.  502.) 


(d)  Radinl   nerve    {N.   radialis)    (0.   T.   miisculospiral).      Only   super- 

tieia!  branches  of  tins  nei've  are  seen  as  yet. 
{da}   Pcistefidi"    eiilaneoiis    nei've    of    upper    arm     (N.    c/iltnieus 

hrai-liii    pDslrr/or)     (0.     T.     n})per    external    eulaneous 

l)i'aiich  111'  iiiiisciil()S]iii-al ). 
(dh)   posterior  cntaneons  nerA'c  »)!:"  i'oreann    (.V.   <->il(nicus  anti- 

hrnciii'i  darsidis)    ( ().  T.  lower  external  ontaiioons  branch 

of    iiinsciilospiral ). 

(e)  Mnsciilocutaiicons  ikmax'   ( /V.  inuscuJocnhiiicus). 

{ra)  J^alcral  ciil;ii icons  u^•r\'^'  of  foi-cann  ( yV.  cntaucus  atiti- 
hrdrl/ii  liilrnd/s)  { O.  T.  terminal  cutaneous  branch). 
(See  Fi-.  'J4.) 
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Veins.     (See  also  Fig.  24.) 

(a)  Basilic  vein  (V.  basilica).    At  what  point  does  it  pierce  the  fascia 

braehii  ? 

(b)  Cephalic  vein   ( F.  cephalica). 

(c)  Median   vein   of   elbow    (F.    mediana   cubili),   from   Y.    cephalica 

obliquely  upward  to  V.  basilica. 
Instead  of  (c)  there  may  be  a — 

(d)  Median  vein  of  forearm  ( F.  mediana  antibrachii),  bifurcating  at 

head  of  elbow  into — 
(da)   Basilic  median  vein  (F.  mediana  basilica), 
(dh)   Cephalic  median  vein  (  F.  mediana  cephalica). 
In  phlebotomy  either  the  V.  mediana  cubiti  or  the  Y.  mediana  basilica 
is  selected.     Note  the  relations,  to  these  veins,  of  the  lacei'tus  tibrosus, 
the  arteria  brachialis,  and  the  ramus  volaris  of  the  N.  cutaneus  anti- 
brachii medialis. 


Fig   22 


Integument  J.m  commune 
Fascia  supcrfi    a]    —y 


Bundle  of  vessels  and  neiie 

Vena  basilic 
N.  ulnaris — 


Soptum 
intenuasculare  mediale  "i 


M.  triceps  braehii 


Fi    ia  bracliii  (lamina 
superlicialisi 
M.  biceps  braehii 
Vena  cephalica 

Fa.scia  braehii  (Uimina 
profunda) 

M.  brachialis 
[ — X.  radialis 

\~~M.  brachiodorsalis 


Septum  intemiusculare 
laterale 


Cross-section  of  the  right  arm  near  its  lower  end,  to  show  the  grouping  of  the  muscles  and  their 
relation  to  muscle-sheaths  or  fasciae.  Half  schematic.  (After  Toldt,  Anat.  Atlas,  Wien,  1900,  2  Autl., 
p.  264,  Fig.  503.) 

Lymphatics. 

(a)    Superficial    lymph-glands    of    elbow     (hjmphoglandulae    cubitales 
superficiales) . 

They  mav  be  enlarged  in  infection  of  the  hand  or  fingers. 


Deep  Fascia  of  Arm  (Fascia  braehii)   (O.  T.  Brachial  Aponeurosis). 
(Figs.  21  and  22.) 
Having  isolated  the  vessels  aud  nerves  of  the  superficial 
fascia,  remove  all  the  fat  so  as  to  clean  the  surface  of  the  deep 
fascia.    Note — 

(a)  Its  continuity  with  the  deltoid  and  axillaiw  fascia  above  and  with  the 

deep  fascia  of  the  forearm  below. 

(b)  That  it  is  multiply  perforated  for  the  passage  of  vessels  and  nerves, 

and 
(e)   The  lacertus  fibrosus. 
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Make  an  incision  through  tlie  fascia  brachii  along  the  middle 
Jine  of  the  front  of  the  upper  arm  and  a  circular  incision  proxi- 
mal to  the  lacertus  tibrosus.  Reflect  the  fascia  bracliii  from  the 
fi'ont  of  the  arm  in  two  flajis,  medial  and  lateral,  until  the  strong 
lateral  and  medial  intermuscular  septa  are  reached, — 

(a)  Medial  intpvniusciilar  septum  {sepliim  inlermusculare  [Itumeri] 
meiH(ilc)   (O.  T.  intei'iial  iiileruiuscular  septum). 

(h)  Lateral  intermuscular  septuui  (septum  intermusctclare  [huntcri]  lat- 
erale)    (0.  T.  external  intermuscular  septum). 

Structures  in  Front  of  the  Intermuscular  Septa   (Anterior  Compart- 
ment of  Arm).     (See  also  Fig.  20.) 

Arteries. 

Arrange  the  axillary  artei-y  and  vein  and  the  divided  nerves  of  the 
brachial  plexus  in  their  pjroper  order  and  tie  them  to  a  suu^ll  stick, 
four  centimetres  long,  placed  transversely.  Fasten  this  with  a  loop  of 
cord  to  the  processus  coracoideus.  Clean  the  brachial  artery  carefully 
throughout  its  whole  extent  and  study  its  relations. 

(a)   Brachial  artery    {^1.    hraehialis).      At   what   point   does   it   begin? 
Where  and  how  does  it  end?     With  what  veins,  nerves, 
and   muscles   does  it   enter  into   relation   in   (he  various 
parts  of  its  coui'se?     Study  the  mode  of  origin,  course, 
and  distribution  of  the  following  branches; 
(ho)   Deep  artery  of  upjier  arm    (.1.  profunda  brachii)    (0.  T. 
su]ierior    profunda).      Note    its    relation    to    the    radial 
nerve.      Its    branches    ami    general    distribution    will    be 
studied  later. 
(ah)    Superior   ulnar    collateral    artery    (,1.    coUateralis    ulnaris 
superior)    (0.  T.  inferior  profunda).     Note  its  relation 
to  the  ulnar  nerve.     How  does  it  arise? 
(ar)   Infci'ior  ulnar  collateral  artery   (^I.  cotlatrraJis  ulnaris  in- 
ferior)   (O.  T.  anastomotica  magna).     Note  its  anterior 
and  posterior  divisions. 
Veins. 

(a)   Brachial  veins  (T-'r.  hraeliiales) . 

(aa)  Radial  veins   [Vv.  radiales). 

(ab)  Ulnar  veins  {Vv.  iilnarcs) . 

(ac)  T-5asilic    veins     (I'd.     hasilieae),     portions    beneath     fascia 

bi'achii. 
(Ii)    r'ephalic  vein  ( F.  erphaliea),  portion  in  a  duplicature  of  the  fascia 
brachii. 

Nerves. 

in)    Medial  cufanpous  nerve  of  upper  arm    (N.   cutaneus   brachii  me- 

(liiilis)   (().  T.  lesser  internal  cutaneous,  or  nerve  of  Wrisberg). 
(/))    Medial   cul:iiicous   nei've   of    Inreanii    (N.    rnlaneus  antibraehii  me- 
(lialis)    (().  T.  internal  culaneous). 
These  nerves  (a)  and  (/<)  lia\'c  been  studied  before,  with  the  exception 
of  their  jiarts  subjacent  to  the  fascia  brachii. 
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(c)  Median    nerve    (N.    medianus).      How    does    it    arise?      Note    its 

changing  relations  as  regards  the  A.  braohialis.     Does  it  give  off 
any  branches  above  the  elbow"? 

(d)  Ulnar  nerve  (A'',  ulnaris).     Study  its  course  in  the  upper  part  of 

the  arm.    Where  and  how  does  it  leave  the  anterior  compartment 
of  the  upper  arm? 


Fi(i.  23. 


Ram.  aerom. 


Aa.  circ.  hum. 


A.  prof,  hum 


A.  thor.  .sup. 
Ram.  pc'ct. 


A.  prof,  hum  - 


A.  coll.  uhi.  iuf. 


A.  rad.  recur -f-,   — _       ,       ,  ,  , 

^^  A.  recur,  uln.  ant. 

A.  rcc.  ulu.  piKst. 

A.  radialis.. 

I M/Ili  1/h '^-  '^I'^'ris 

A.  inteno 

A.  mcdiaiia 

Scheme  of  the  branches  of  the  brachial  artery.     (From  Foirier  et  Charpy,  TraitO  d'Anat.  hum.,  Paris, 

1901,  t.  ii.  p.  732,  Fig.  41(5.) 

(e)   Musculocutaneous  nerve   {N.  musculo  cut  aneus) .     Carefully  dissect 
out  this  nerve  and  its  branches.     How  does  it  arise  from 
the  plexus  braehialis?    Study  its  exact  course  throughout 
the  upper  arm. 
(ea)   Muscular  rami  {rami  muscularcs). 

(eaa)   NeiTe  to  M.  coracobraehialis. 
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(eab)  Nerve  to  M.  biceps  bracliii. 
{eac)   Nerve  to  M.  braehialis. 
(eh)   Lateral   cutaneous   nerve   of   forearm    {N.    cutaneus   anti- 
brachii  lateralis),  already  studied.     (See  Fig.  24.)     Note 
the  cutaneous  ramus  given  oS  above  the  elbow  to  supply 
the  skin  over  the  lateral  region  of  the  elbow. 
Muscles. 

The  muscles  of  the  anterior  compartment  should  now  be  thoroughly 
cleaned.     Study  the  form,  position,  origin,  insertion,  action,  and  inner- 
vation of  each. 
(a)   Biceps  muscle  of  upper  arm   {M.  hice'ps  bracliii). 

(act)  Long  head  (caput  longwn).  The  exact  origin  will  be 
examined  later.  Observe  the  prolongation  of  the  syno- 
vial membrane  of  the  shoulder-joint  in  the  siilcus  inter- 
tubercularis.  It  is  called  the  intertubercular  mucous 
sheath  (vagina  mucosa  intertubercularis) . 
(ab)  Short  head  (caput  breve).  The  insertion,  the  lacertus 
flbrosus,  and  the  bursae  related  to  the  tendon  of  insertion 
will  be  examined  a  little  fuifher  on. 

Comparative    anatomy   indicates   that    the    M.    biceps 
bracliii  is  really  a  quadrigeminal  muscle, — coracoradial, 
eoraoocubital,  glenoradial,  and  glenocubital  (Krause). 
(6)    Coracobrachial  muscle  (M.  coracobrachialis) . 

Find  the  bursa  M.  coracobrachialis.  Note  that  the  M.  coraco- 
brachialis really  consists  of  two  distinct  bundles ;  these  fuse  at 
their  two  extremities,  l)ut  not  in  the  middle,  thus  forming  a 
tunnel  three  centimetres  long  for  the  N.  muscnlocutaneus.  Note 
that  the  M.  coracobrachialis  in  the  arm  corresponds  to  the  ad- 
ductor system  of  muscles  in  the  thigh. 

Find   the   fibrous   arch   extending   from   the   insertion   of   the 
tendon  of  the  muscle  to  the  inferior  border  of  the  tuberculum 
minus  (arch  of  Struthers). 
(c)   Brachial  muscle  (M.  braehialis)    (0.  T.  braehialis  anticus). 

How  is  it  related  to  the  medial  and  lateral  bicipital  sulci? 

Bend  of  the  Elbow  (Cubital  Fossa).     (Fig.  24.) 

Dissect  in  the  depth  between  the  M.  braehialis  and  the  M. 
brachioradialis  for  the  radial  nerve  and  the  radial  recurrent 
artery.  Find  the  branch  of  the  latter  which  perforates  the  sep- 
tum interinusculare  laterale  to  join  the  rete  articulare  cubiti, 
thus  establishing  an  anastomosis  with  the  A.  profunda  bracliii. 
Seek  the  branches  from  the  radial  nerve  to  the  M.  brachioradialis 
and  the  M.  extensor  carpi  radialis  longus. 

Compare  the  bend  of  the  elbow  with  the  popliteal  space. 
Study  the  lacertus  fibrosus  (0.  T.  semihmar  fascia)  carefully 
and  examine  its  relations.  Wh}^  are  these  of  surgical  impor- 
tance"? What  is  the  shape  of  the  space  in  front  of  the  elbow? 
How  is  it  bounded!    In  this  space  examine  the  following : 
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Fig.  24. 


X.  cutanens         /      Ramus  uluaris 
antibmchii  medialiG  ( j  ^^^^  ,    ^  ^^^^      " 


N.  cutaneus  antibrachii  latrralis 


Ramus  superficialis  of  the  N.  radialis 


Ramus  palmaris  N.  mediani  --' 


Ramus  futancus  palmaris 
of  the  N.  ulnaris. 


The  cutaneous  nerves  of  the  volar  surface  of  the  forearm.     (After  Toldt,  Anat.  Atlas,  "Wien, 
I9m,  3  Aufl.,  p.  830.  Fig.  1263.) 
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(a)  Brachial  artery  {A.  brachialis). 

(aa)   Radial  artery  (A.  radialis). 
[ah)   Ulnar  artery  (A.  uluaris). 

(b)  Tendon  of  M.  biceps  brachii.     Find — 

(6a)   Bursa  bicipitoradialis. 
{bb)   Bursa  cubitalis  interossea. 
{c)  Median  nerve  [N.  mediamis). 

Remove  the  fat  and  clean  the  structures  so  as  to  examine  in 
the  floor  of  the  space — 

(o)   Brachial  muscle  (M.  brachiaUs). 

{b)   Supinator  muscle  {M.  supinator)   (0.  T.  supinator  brevis). 

Divide  the  lacertus  tibrosus  (0.  T.  semilunar  fascia  or  bicipi- 
tal fascia),  pull  the  M.  brachioradialis  far  lateralward  and  the 
M.  pronator  teres  far  medialward.     Examine  carefully — 

(a)  Radial  nerve  (N.  radialis). 

(aa)  Deep  ramus  (ramus  profundus). 

(ab)  Supertieial  rannis  (ramus  sup)erficialis). 

(b)  Radial  I'ecurrent  artery  (A.  radialis  recurrent). 

(c)  Inferior  ulnar  collateral  artei-y  (A.  coUateralis  ulnaris  inferior)    (0. 

T.  anastomotica  magna). 

(d)  Anterior  ulnar  recuiTcnt  artery  (A.  recurrens  ulnaris  anterior). 

(e)  Epitroehlear  lymph-gland. 

Structures  behind  the  Intermuscular  Septa  (Posterior  Compartment 
of  Arm). 

Dissect  the  fascia  brachii  off  the  M.  triceps,  cleaning  its  tliree 
heads  thoroughly.  This  will  be  facilitated  by  putting  the  muscle 
on  the  stretch  (flex  the  forearm  and  raise  the  inferior  angle  of 
tlie  scapula  as  far  as  possible).  Dissect  out  tlie  A.  profunda 
brachii  and  the  N.  radialis  and  their  branches.     Study — 

(a)  Trieejis  muscle   (31.  triceps  brachii). 

Study   its   form,   position,   origin,   insertion,   action,   and 
inuei'vation. 
(an)    Long  licad  (caput  lonr/uiii). 

(ah)   Laleral  head   (i-aput  latcralc)    (0.  T.  outer  head). 
iac)    Medial  lieail  (caput  nicdialc)    (0.  T.  inner  head). 

(.'oiiipare  llie  ]\1.  Ii-iceiis  wilh  the  ]\1.  quadriceps   femoris.     Is  a 
,1/.  siilxDicoiiaciiK  presi'nt'? 

(b)  Radial  nerve  (A',  radialis)   (O.  T.  musculospiral  nerve). 

Insert,  a,  groo\-cd  directoi'  or  the  handle  of  a  scalpel 
ln^noalh  Hie  lateral  head  ol'  the  triceps  muscle  along  the 
sulcus  N.  radialis  (().  T.  nuiscnlos|>ii-al  groo\-e).  ^Vith 
this  ;is  a  guide,  cul  Ihrdugh  the  lalerni  head  of  (he  triceps 
ami  r'ellect  it   mediahvai'd  aiul  downward.     Studv   the  rela- 
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Fig.  25. 

^Raini  ontanei  dor.sulcs  Nn.  Ihoraralium 

^Mrn.  r/ioinboii/i  /,  vuinT  and  major 
M.  levator  scopiilur 
^    N.  dor.salis  srupulae 
M.  suprasjnnatas 


M.  iv/raspinatiis 

N.  suprascapiilaris 

Lig.  transvcrsum  scapular  svpa-ius 


Lir/.  traii^xiersum 
■apulae  ivferius 


'Ramus 

articularis 


Medial  axillarii  spa  c  ^ 

{triangular} 
K.  cutaneus  brachii  lateralis 


M.  triccpH  brachi 


Twig  for  the  M.  anconaeus  and  for  the  olbow-j  mt 


N.  uutanuus  brachii  posteri  i  ^ 


,  .'/.  teres  minor 

N.  axillari.s 
(rami 
mus(julares) 


y";  J/,  deltoideus 


'\Lateral  axillary 
spaee  (f/vadn- 
laleral) 
N.  radialis 


M^Rami  mnsoii- 

lares  of  the 

X.  rjulialiR 

(.aj'uf  Infrrnlr  of  t/>e 

M.  triceps  braehii 

Ramus  muscularis 
for  the  M.  brarhialis 


J/,  brachialis 


M.  hraehioradialis 


N".  (■utanens  aiiti- 
Ijrachii  dorKaliy 


The  nerves  of  the  muscles  about  the  shoulder-joint  and  of  the  M.  triceps,  together  with  the  cutane- 
ous branches  of  the  Nn.  axillaris  and  radialis,  and  the  distrilmtion  of  the  N.  dorsalis  scapulae.  The 
acromion  has  been  sawed  off  and  drawn  latcralward  and  the  Mm.  supraspinatus  and  infraspinatus  cut 
through.  The  lateral  head  of  the  U.  triceps  brachii  has  been  cut  through  obliquely  and  its  two  parts 
turned  back.     (After  Toldt,  Anat.  Atlas,  Wien,  1903,  3  Aufl.,  p.  824,  Fig.  1256.) 
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lidiis  of  (he  uci've  clusuly  in  the  difl'ei'ent  parls  of  the  upper 

arm.     Brauelics  in  upper  arm: 
(ha)   riis(eri(ir  culaiKMJUs  iier\'e  of  iippei'  ai'm  (A'.  ciiJaiicus  hracliii 

■]iii.sti:rior)    ( t).  T.  upper  external  cntaneons  l)ranrh  of  mus- 

culospu-al).      (Alread)-  studied;    f/i/c  supi'a.) 
(hb)    llnseular  ranh   {rami  iii iisculfires). 

ibha)    To  three  lieads  of  j\l.  triceps  braehii. 

(bbb)  To  M.  ancouaeus. 

(bbc)  To  M.  braehioradiahs   (ah-eady  studied). 

(bbd)  To     M.     extensor    carpi     radialis     h.mgus     (already 

studied). 
(bbc)   To  M.  l)rachialis. 
(be)   Posterior    cutaneous    nerve    of    forearm    (A',    cutaneus    anti- 
brailiii  dorsalis)    (0.   T.   lower  external   cutaneous  branch 
of  nuisculospiral.     (See  Fig.  28.) 

(c)  Deep  artery  of  upper  arm    (A.   profunda  braehii)    (0.   T.   supterior 

profunda  artery). 

Study  its  relations  in  all  parts  of  its  course. 
Branches : 

(ca)    Deltoid  rauuis  {ramus  dcltoideus). 

{cb)   Middle   collateral   artery    (^1.    coUateraUs   media).      Note   its 
contribution  to  the  rete  articulare  cubiti. 

{ee)    Radial  collateral  artery  (A.  coUateralis  radialis)    (O.  T.  artic- 
ular branch  of  superior  profunda). 

{cd)   Nutrient    arteries   of   the   humerus    (.!«.    nutriciae    humeri). 
These  sometimes  come  from  the  brachial  artery  proper. 

(d)  Other  structu)-es  in  back  of  arm. 

Dissect  carefully  above  the  back  of  the  elbow — 

(da)  Ulnar  nerve  (N.  ulnaris),  through  the  sulcus  N.  ulnaris. 

(db)  Superior  ulnar  collateral  artery  (^i.  ulnaris  coUateralis  supe- 

rior)    (0.    T.   inferior   profunda).      Note   relation   to   I'ete 
articulare  cubiti. 

(dc)  Ramus  muscularis   to   medial   head  of  M.   triceps.     This  is 

sometimes  called  the  "  ulnar  collateral  nerve." 

(dd)  Inferior  ulnar  collateral  artery   (..-1.  coUateralis  ulnaris  infe- 

rior) (0.  T.  anastomotiea  magna).    Look  for  it  beneath  the 
tendon  of  the  M.  triceps,  a  little  abo^'e  the  olecranon. 

(de)  Bursa  subtendinea  olecrani. 

Look  f(jr  a  bursa  subculanca  olecrani  also  and  a  bursa 
■intralendlnca  olecrani. 


SHOULDER-JOINT     (ABTICULATIO    HUMERI,   OB    AR- 
TICULATIO    SCAPULOllUMERALIS). 

Tliis  joint  is  au  enartln-osis.  (AVIiat  is  meant  l\v  this  state- 
ment?) licview  tlie  nmscles  related  to  tlie  joint  and  then  remove 
them  as  fcjllows : 

Cnt  tlirou.u'li  the  OTii>-ins  of  tlie  M.  eoraeobracliialis  and  the 
caput  breve  of  the  M.  biceps  l.irachii;   divide  the  M.  teres  major 
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midway  between  its  origin  and  its  insertion  and  tlie  caput  long'um 
of  the  M.  biceps  four  centimetres  below  its  origin,  lieflect  these 
muscles.  Carefully  dissect  from  the  capsule  of  the  joint  the  IMm. 
supraspinatus,  infraspinatus,  teres  minor,   and  subscapularis. 


Fig.  26. 

Cavity  of  the  articulatio 
acromioelavicularis 


Clavicuto 


M.  supraspinatt:s  - 


Labrum  glenoidale  < 


M.  triceps 

Synovial  membrane  and 
joint-capsule 


M.  teres  major 


-  Bursa  sulidcl- 
toidea 


M.  dcltoideus 


Articulatlo  humeri,  frontal  section  passing  through  the  tuberositas  minor,  the  arm  adducted. 
Poirier  et  Charpy,  Traite  d'Anat.  hum.,  Paris,  1899,  2  ed.,  t.  i.  p.  624,  Fig.  636.) 


(From 


Clean  the  surfaces  of  the  ligaments  carefully. 
lowing : 


Study  the  fol- 


(a)   Articular  capsule  (capsula  articuJaris). 

Note  its  cone  shape,  the  sumuiit  attached  to  the  labrum  glenoi- 
dale, its  base  to  the  anatomical  neck  of  the  humerus.  The  attach- 
ment goes  beyond  the  anatomical  neck  behind  and  below.  Observe 
the  variations  in  the  thickness  of  the  capsule  in  different  parts. 
(6)  Coracohumeral  ligament  (Ugamentum  coracohumerale)  (0.  T.  acces- 
sory ligament). 

How  is  it  attached  medialward  and  lateralward '?     Note  that  it 
corresponds  to  the  inteiwal  between  the  tendons  of  the  M.  supra- 
spinatus and  M.  subscapularis,  and  so  strengthens  the  capsule  in  a 
region  otherwise  feebly  protected, 
(c)   Glenohumeral  ligaments.     (Cf.  Fig.  27.) 

Dissect  off  the  posterior  part  of  the  capsula  articularis, 
pull  the  bones  well  apart,  look  into  the  joint  from  behind, 
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and  observe  the  following  ligaments;  they  ai'e  very  variable 
in  their  de\'elopnienl. 
(ca)  Snperior  gleuohnnieral  ligament  (ligamentum  glenohumerale 
S'Uperms)  (0.  T.  coracobrachial  ligament  of  Schlemm, 
supraglenosui)rahunieral  ligament  of  Faraboeuf).  Note 
that  it  with  the  coracohnmeral  ligament  forms  a  gutter  in 
which  the  long  head  of  the  M.  biceps  runs. 


Coracoglenoid  ligament 


Fig.  27. 

Lig.  comcohnmorale 


.  biceps   tiuperior  glenohumeral  ligament 
!  i/-  subscapulars 

M.  iiijraspinatus 


M.  teres  minor 


Articulatio  hiimeri,  posterior  view  (the  posterior  part  of  the  capsule  and  the  head  of  the  humerus 
have  been  cut  away  to  show  the  articular  surface  of  the  anterior  part  of  the  capsule).  (From  Poirier 
et  Charpy,  Traiti5  d'Anat.  hum.,  ParLs,  1899,  2  ed.,  t.  i.  p.  628,  Fig.  639.) 


(cb)  Middle    glenohmneral    ligament    (ligamentum    glenohumerale 

medium)      (0.     T.     Lig.     glenoideobrachiale     internum    of 
Schlemm  or  supraglenoprehuineral  ligament  of  Farabojuf). 
Between  (ca)  and  (cb)  is  the  interstice  known  as  the  "foramen 
ovale"  (jf  Weitbrecht. 

(cc)  Inferior   glenohumeral   ligament    (ligamentum    glenohumerale 

inferius)      (0.     T.     Ivig.     glenoideobrachiale     in  ferins     of 
Schlemm,   pregleno-infrahumeral   ligament   of   Farabreuf). 
(d)    Glenoid  lip  (lahrum  glenoidale)    (0.  T.  glenoid  ligament). 

Divide  the  capsula  artieularis  and  the  glenohumeral  ligaments 
in  front  and  pull  the  head  of  the  humerus  away  from  the  glenoid 
cavity.     Examine  (ho  labrum  glenoidale.     N<ite  the  relation  to  it  of 
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the  long  head  of  the  M.  biceps  braehii  above  and  of  the  long  head 
of  the  M.  triceps  below. 
(e)   Longjiead  of  biceps  muscle  {ca2mt  longum  M.  hwipMs  hrarUi). 

Note  Its  relations  to  the  joint.  Why  is  it  of  especial  importance? 
l^ote  Its  exact  mode  of  origin.  While  in  the  joint,  snrrounded  by 
the  synovial  membrane,  it  lies  beneath  a  sort  of  inverted  gutter 
formed  by  the  superior  gleuohumeral  ligament  and  by  the  posterior 
border  of  the  coracohumeral  ligament. 

[In  the  horse  the  tendon  is  inserted  into  the  external  surface  of 
the  capsula  articularis;  in  sheep  it  becomes  invaginated  in  the 
jomt-capsnle,  is  immediately  related  to  the  synovial  membrane, 
being  swung  by  a  me.so  of  the  latter;  in  higher  animals  and  man 
It  IS  free  in  the  joint.  All  these  phylogenetic  stages  are  repeated 
in  the  ontogeny  of  the  human  embryo.  (Cf.  Welcker,  H.,  Die 
Einwanderung  der  Bicepssehne  in  das  Schultergelenk, '  Arch.  f. 
Anat.  u.  Phy.siol.,  Anat.  Abth.,  Leipzig,  1871,  p.  20.)] 
(/)    Synovial  membrane  and  its  evaginations. 

Note  exact  extent  of  synovial  membrane.     Observe  the 
following  constant  evaginations : 
(fa)    Subscapular  bursa,  in  the  adult  usually  communicating  with 

the  M.  subscapularis  (already  studied). 
(/&)   Vagina  mucosa  intertubercularis  (for  tendon  of  long  head  of 
biceps  miLScle). 
(g)  Movements  of  the  joint. 

What  muscles  are  concerned  in  the  following  movements? 

1.  Flexion. 

2.  Extension. 

3.  Abduction. 

4.  Adduction. 

5.  Circumduction. 

6.  Rotation. 

What  structures  check  excessive  movements  in  the  directions 
mentioned? 

What  agencies  contribute  to  keeping  the  joint  surfaces  in  con- 
tact,— i.e.,  to  maintaining  the  integrity  of  the  joint? 

For  the  details  of  the  anatomy  of  this  and  other  joints,  consult 
R.  Fick,  Handbueh  der  Anatomie  und  Mechanik  der  Gelenke  (in 
Bardeleben's  Handbueh),  Jena,  1901. 

FOREARM    AND    HAND  (ANTIBRACHIVM   ET 

MANUS). 

Superficial  Fascia  of  Dorsum  of  Hand. 

Make  incisions  tlirougli  the  skin  along  the  margo  ulnaris 
and  the  margo  radialis  of  the  hand.  Dissect  off  the  skin  of  the 
back  of  the  hand  (dorsum  manus),  detaching  the  flap  at  the  roots 
of  the  fingers.  Make  an  incision  along  tlie  middle  line  of  the 
dorsum  of  each  digit  and  reflect  the  skin  radialward  and  ulnar- 
ward  in  each  instance.    Take  no  fat  with  the  skin. 
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Fiii.  2S. 


Ramus  nlujiris  of  the  X.  cutantusf" 
iuitibrai/hii  mcMlialis 


rtamiis  siip(.Tfiri)ilis  (  i  th 
X.  rjiflialis 


Ramus  (Inrsjilis  mami     i[u^ 
of  the  X.  ulnuns       lw?V 


I  iiMiiis  jmastoDH")ticns  iilnaris 


liKilaU's  dnrsrtle.s 


The  eiHali.oiis.  rHT\osof  III.' .lorsji  1   Mirhicrnf   llic  fnrrn  rm  aii.l    hand.      ( Aflor  ToMt,  Annt.  AthlS, 
Wieii,  I'.iii;;,  :i  Aiill.,  \y.Kn,  Vl^.  rjiM. ) 
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In  the  superficial  fascia  find  tlie  following : 
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Nerves.     (Pig.  28.) 

(a)  Superficial  ramus  of  radial  nerve  (ramus  super fickdis  N.  radialis) 

^  (0.  T.  radial  branch  of  niusculospiral). 
(«a)    Idnar  anastomotic  ramus  (rmmis  anastomoticus  ulnaris). 
(ab)   Dorsal  digital  nerves  (Nn.  dirjitales  dorsales). 

(b)  Dorsal  ramus  of  hand  from  N.  ulnaris  {rawus  dorsalis  manus  N. 

ulnaris)   (0.  T.  dorsal  l)raneh  of  ulnar  nerve). 
{ba)   Dorsal  digital  ner\'es  (Nn.  diijitales  dorsales). 
Study  exact  distribution. 

Fig.  29. 

M.  flex.  poll.  long. 

N.  medianns  [ 

M.  palm,  long 

A.  V.  and  N.  intero.ss.  yolar. 

A.  ulnaris^  \ 

M.  flex.  di^.  sub  ^ 


M.  flex,  carpi  radialis 

M.  pronator  teres 
X.  radialis 


N.  ulnaris 


M.  flex,  earpi, 
ulnaris 


Vv.  ulnares^ 


M.  flex,  dig  J 
prof. 


Ulna 


M.  anconaetis 


M.  ext.  carpi  tilnaris  / 

A.  interossea  dors. 


M  brachioradialis 


Vv.  radialcs  et 
N.  mu.sculocut. 


-N.  radialis 


■M.  ext.  carpi 
rad.  long. 


Radius 


M  ext.  carpi  rad. 
hrevis 


M  supinator  (superf.  bundle) 
''^  E.xt.  digitornm  communis 

M.  supinator  (deep  bundle) 
I 
I 
51.  ext.  digiti  V.  prop. 


Section  passing  below  the  upper  third  of  the  forearm.  Frozen  subject ;  right  forearm;  segment 
distal  to  the  cut.  (P.  Fredet.)  (From  Poirier  et  Charpy,  Traits  d'Anat.  hum.,  Paris,  1901,  'l  cd.,  t.  ii.  p. 
166,  Fig.  129.) 


Veins. 

(a)   Venous  network  of  back  of  hand  (rete  venosum  dorsale  manus). 
[aa)   Dorsal  metacarpal  veins  (Vv.  metacarpeae  dorsales). 

(aaa)   Digital  venous  arches  (arcus  venosi  digitales). 

(aaaa)   Dorsal  digital  veins  proper    (Fi'.   digi- 
tales dorsales  propriae). 
Note  the  relation  of  these  veins  to  the  V.  basilica  and  V.  cephal- 
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iea.     Oliserve  the  eonmuuiieation  of  the  deep  veins  with  these  super- 
ficial veins. 

^Irteries. 

(a)   Dursal   metacarpal  and   cutaneous  rami   of  dorsal  digital   arteries 
(^I((.  diijitales  dorsalcs,  Aa.  metacariicae  dorsales). 

Deep  Fascia. 

Kemove  all  remaining  fat  of  superficial  fascia,  so  as  to  clean 
carefully  the  deep  fascia  of  the  forearm  and  back  of  the  hand. 

(o)   Deep  fascia  of  forearm  (fascia  antihrachii). 

How  is  it  related  to  the  fascia  braohii?  What  becomes  of  it 
beloAv?  Note  the  relation  of  the  lacerlus  tibrosus  to  tliis  fascia. 
Look  closely  at  the  fibres  composing  the  fascia  and  note  their  direc- 
tion. What  nerves  and  blood-vessels  i)erforate  the  fascia  on  the 
volar  and  doi-sal  surfaces  of  the  f oreaini f  Besides  those  already 
mentioned  find  (1)  ramus  ciil aliens  palmaris  N.  ulnaris,  (2)  ramus 
palmaris  N.  mediani,  and  (3)  ramus  superficialis  N.  radialis.  (See 
Fig.  24.) 
(&)   Deep  fascia  of  back  of  hand  (fascia  dorsalis  manus). 

Is  it  as  thick  as  the  fascia  antihrachii'?  Note  its  attach- 
ment proximahvard  to  the  ligamentum  carpi  dorsale  and 
distalward  to  the  fibrous  sheaths  of  the  extensor  tendons. 
The  deeper  connections  of  the  fascia  may  be  studied  later. 
(ha)  Dorsal  ligament  of  the  wrist  (Lig.  carpi  dorsale)  (0.  T. 
po.sterior  annular  ligament).  What  are  its  relations  proxi- 
mahvard and  distalward"?  Ascertain  exactly  its  attach- 
ments to  the  radius.  What  becomes  of  the  ligament  ulnar- 
ward  ? 

Radial  Artery  and  its  Relations  in  the  Forearm  (A.  radialis). 

Turn  aside  the  ramus  volaris  of  the  N.  cutaneus  antihrachii 
medialis,  the  N.  cutaneus  antihrachii  lateralis,  and  the  super- 
ficial veins.  Dissect  off  the  fascia  antihrachii,  but  take  care  not 
to  disturb  the  nerves  going  to  the  palm.  Where  muscle-tibres 
arise  from  its  deej)  surface,  do  not  remove  the  fascia.  Note  care- 
fully the  attachments  of  the  fascia  antihrachii  in  the  de})th.  Dis- 
sect out  the  radial  artery  and  its  l)ranches  in  the  forearm,  clean- 
ing the  adjacent  muscles,  Imt  (hsturbing  the  relations  as  little  as 
possible.  Where  does  tlie  ai'tery  begin!  Note  exact  relations 
to  various  muscles  in  different  parts  of  its  course.  Between 
what  tendons  does  tliat  portion  of  the  artery  usuallv  palpated 
in  taking  the  pulse  lie!  Note  the  i-elations  of  the  railial  artery 
to  the  radial  veins  (Vv.  rad idles)  and  to  that  part  of  the  super- 
ficial ramus  of  tlie  radial  tier\'e  beneath  tlie  fascia  antihrachii. 
Study  the  origin  and  distri))iitioti  of  the  following  branches: 
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Fig.  30. 


Fascia  brachu 


^\  a'iii  hTiipluitica  superficialia 


V.  cephalKti 


L^THphoglandulae  cnbitales  superficiales 


A.  brachialis  and  Vv.  bra(  Inal*  s  _ 


TftidiHi  of  the  M.  biceps  biarfin^ 


Vasa  lymphatica  profunda, * 


Fascia  antibrachii 


LjTnphoglandulae  ciibitales 
profunda^ 


—  Vasa  lymphatica  supurficialia 


\>% 


Arched  lymphatic  vessels  passing  on 
to  the  dorsum  manus  , 


,  Region  of  origin  of  the  vasa  lymphatica 
snpcrficialia  of  the  volar  side  of  the 
forearm 

^  Arcus  volaris  superficlalis 


Lymphatic  vessels  of  the  thumb 


Lymphatic  vessels  of  the  finger  passing  - 
on  to  the  back  of  the  hand 


_  Aponeurosis palmaris 

-  T.ymphatic  vascular  network  in  the 
subcutaneous  fatty  tissue  of  the 
vola  manus 

^Subcutaneous  adipose  tissue  of 
the  finger 


T  vmBhatic  vessels  of  the  yolar  surface  of  the  forearm  aiid  hand.  In  front  ,-,f  the  elhow  the  fascia 
has  bis.  "Mdl'rexpcle  the  deep  lymphatic  vessels  and  glands.  (After  Toldt,  Anat.  Atlas,  ^V■en, 
1900,  2  Aufl.,  p.  705,  Fig.  1087.) 
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(rt)    liiiilial  reeun-ent  artery  (A.  recurrens  radialis). 
( i) )    Superlk'ial  volar  ramus  (runius  volaris  sujicrlicinlis). 
((■)    Muscular  rauii   (riiiiii  iiinsculares). 

(it)   Ycilar  (■ai'i)nl  i-auuis   (ramus  carpeus  volaris)    (<).   T.   anterior  radial 
carpal ). 
The  other  liranches  of  the  A.  radialis  are  studied  sul)ser|ueutly. 

Radial  Nerve  (N.  radialis)  (O.  T.  Musculospiral)  in  the  Forearm. 

(a)    Dee])  raiuus  (  ramus  prof  iindus). 

(««)   Muscular  rami  (rami  mtisculares). 

Fig.  31. 


:  -J^-^^ 


TraiLsVLTsc  .si'cti'in  thrrmgh  the  forearm  of  the  opossum, 
a/,  anterior  interosseous  nerve ;  C,  M.  centralis;  CR,  M.  condyloradialis ;  CU,  M.  condylo-ulnaris; 
FCH.  M.  fiexor  caryii  radialis;  FCU^,  FCU,-  lateral  and  medial  portions  of  the  M.  flexor  carpi  ulnaris; 
m,  median  nerve;  PL,  M.  palmaris  longus;  R,  radins:  7?a,  M.  radialis;  r,  ulna;  ii,  ulnar  nerve;  I'L, 
M.  ulnaris.  The  shaded  areas  represent  the  M.  flexor  sublimis  digitorum.  (After  Mcilurrich,  Amcr. 
Jour,  of  Anat.,  Baltimore,  19IB,  vol.  ii.,  No.  2,  p.  laii.  Fig.  .5.) 

(b)    Superficial  lamus  (ramus  superficialis)    (0.  T.  radial  branch  of  mns- 
cnlosjiii-al). 
The  Ijranches  (jf  (a)  and  (h)  are  studied  later. 


Superficial  Muscles  of  Volar  Surface  and  Ulnar  Margin  of  Forearm. 

y\ll  tlie  su])erfi(.'ial  muscles  of  the  forearm  should  now  be 
dissected  out  and  cleaned.  Avoid  injury  to  the  sheath  of  the 
flexor  tendons  in  the  lower  part  of  the  forearm  ( iiic/iiia  fendhiuni 
Mm.  flexorum  communmm) .     Note  that  the  tendon  of  the  M. 
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palmaris  lougus  runs  in  front  of  tlie  ligamentum  carpi  trans- 
versuni  (0.  T.  anterior  annular  ligament).  The  ulnar  artery 
and  nerve  also  run  su})erficial  to  the  ligamentum  carpi  trans- 
versum,  tliough  under  cover  of  tlie  more  superficial  ligamentum 
carpi  volare.  ((.'f.  Spalteholz,  Figs.  3(12  and  303.)  Study  care- 
fully the  form,  position,  origin,  and  innervation  of  each  of  the 
following  muscles: 

(a)  Braeliioradial  imiscle  (M.  brachioradialis)  (0.  T.  supinator  longus). 
This  will  be  studied  more  particularly  later,  when  the  back  and 
I'adial  marnin  of  the  forearm  are  dissected. 


Fig.  .32. 


Transverse  section  through  the  forearm  of  n  human  embryo  of  4.6  cm. 
ai  anterior  intero.sseous  nerve;  C.  M.  centralis;  CR,  M.  condyloradialis ;  CU,  U.  conrlylo-ulnaris; 
FOR  M  flexor  carpi  radialis ;  J^C(7,  M.  fle.xor  carpi  ulnaris;  m,  median  nerve;  PL,  M.  palmans  longus; 
7?  radius-  lia  M  radialis:  U,  ulna;  u.  ulnar  nerve;  UL,  M.  ulnaris.  The  .shaded  areas  represent  the 
M.  flexor  'sublimis  digitorum.  (After  McMurrich,  Amcr.  Jour,  of  Anat.,  Baltimore,  1903,  vol.  u.,  No.  2. 
p.  200,  Fig.  8. ) 

(b)  Urns:  palmar  muscle  (M.  palmaris  longus). 

(c)  Round  pronator  muscle    (M.   pronator   teres)    (0.   T.  pronator  radii 

teres). 
(ca)   Humeral  liead  (capul'  Inimeralc). 
(ch)   Ulnar  head  {caput  ulnare)   (0.  T.  coronoid  head). 

Note  relation  of  ulnar  head  to  median  nerve  and  ulnar 

artery. 

(d)  Radial  flexor  muscle  of  wrist  (M.  flexor  carpi  radialis). 


94      LABORATORY  MANUAL  OF  HUMAN  ANATOMY 

(e)  Ulnar  flexor  imiscle  o£  wrist   (M.  flexor  carpi  ulnaris). 

(ea)    Hunienil  head  (caput  humerale). 
(ch)   Ulnar  head   (capul  tilnare). 

What  lart;e  nerve  runs  between  these  two  heads? 

(f)  Snperfleial  flexor  musele  of  the  fingers  (M.  flexor  digitonim  siiblimis). 

ifa)   Humeral  head   (caput  humerale). 
(fb)    Radial  head  (caput  radiale). 

Note  space  between  these  two  heads  for  the  passage  of 
A.  ulnaris  and  N.  niedianus. 
(See  study  of  these  flexor  muscles  by  Professor  McMurrich,  of  Ann 
Arbor,  iu  the  Amer.  Jour,  of  Anat.,  Baltimore,  vol.  ii.,  No.  2.) 

Ulnar  Blood-vessels  and  Ulnar  and  Median  Nerves. 

These  structures  and  their  branches  should  next  be  carefully 
studied.  Better  to  expose  the  ulnar  artery,  cut  through  the  inter- 
muscular septum  between  the  M.  flexor  digitorum  sublimis  and 
the  M.  carpi  ulnaris. 

(a)  Ulnar  arteiy  (.i.  ulnaris). 

Study  its  origin,  course,  relations,  and  the  following  branches : 

(aa)  Recurrent  ulnar  arteries  (Aa.  recurrentes  iihiares). 

(ab)  Muscular  rami  (rami  musculares) . 

(ac)  Volar  car]}al  ramus  (ramus  car  pens  volar  is)    (0.  T.  anterior 

ulnar  carpal). 

(ad)  Dorsal  cai'pal  ramus   (ramus  carpeus  dorsalis)    (0.  T.  poste- 

rior ulnar  carpal). 

(ae)  Common  interosseous  arteiy  (A.  interossca  communis). 

(aea)    Volar  interosseous  artery  (A.  interossca  volaris)   (0. 

T.  anterior  interosseous)    (inde  infra), 
(acli)    Dorsal  interosseous   (A.   interossca  dorsalis)    (0.  T. 

posterior  interosseous),  to  be  studied  later. 

(b)  Ulnar  veins  (Vc.  ulnares). 

(c)  Ulnar  nerve  (TV.  ulnaris). 

(ca)   Palmar  cutaneous  ramus  (ramus  cntancus  palmaris). 
(ch)    Doi'sal  I'anius  of  hand  (ramus  dorscdis  maitus)    (0.  T.  dorsal 
cutaneous). 
(eba)    Dorsal     digital     nerves      (A')).,     difjitalcs     dorsalcs), 
already  studied  (ride  supira). 
(cc)   Volar   I'anius   of   haiul    (raiuus   rolaris   uiaiius)    (branches   in 

|ia]m  to  be  st  udied  later). 
(ed)    Rami  mnscnlares  to  ]\r.  flexor  carpi  ulnaris  and  part  of  M. 
flexiii'  (ligilorum  iirofundus. 

(d)  Median  iien-e   (A',   inrdiuniis) . 

Relied  the  linnieral  head  of  the  "M.  |)rnuat()r  teres  and 
the  I'ndial  head  of  (lie  M.  flexor  digiloi'nni  subliniis.  and 
stuily  the  inedinM  nerve  thro\igli<iut  its  whole  course  in  the 
foi'c.'ii'iM.  Note  ils  ri'lation  to  tlie  A.  meiliaiia.  Uxaniiue — 
(dn)  IMiisciihii'  rami  (rami  musnilarcs)  to  ]\lni.  |ironator  teres, 
(Icxoi-  I'.-irpi  radialis,  palmaris  longus,  llexov  sublimis  digi- 
loiniii,  /.(■.,  lo  all  inuscles  of  superflcial  group  except  M. 
flexor  carpi    ohiaris. 
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Fig.  33. 


N.  cutaneus  antibraehii  dorsaliSj^ 


Ml*  I 


% 


N.  radialis 


-M.  hrachialis 
V.--M.  hlciypfi  hr(u-]iii 

l.^SyfriLs  hie/pifali.-^  lateralis 


N.  cutaneus  antibraehii  lateralis 
Kami  musculares 


N.  radialis 


{ Ramus  superficialib  ~-\ 
(    Ramus  profundus. 


^-Sulcus  hicipitalh  mcdialis 

-A.  hrachialis 
..N.  medianus 

1--  Ramus  muscularis 
I — A.  ulnaris 


Rami  musculares  -- 
M.  hrachioradiahs- — j 


Mm.  cxtensorcs  carpi  j 
radialcs  1 


longus^". 
hrem^ . 


V.  rcphahra  -\ 

Branches  of  the  N.  cutaneus 
antibraehii  lateralis 


Ramus  cutaneus  - 


Ramus  superficialis  of  the__j 
N.  radialis 


Small  branches  frrim  thn  N 
eutaneus  antibrachn 
lateralis  to  the  wrist 


Terminal  branches  of  the  N.  cut  i 
neus  antibraehii  lateralis 


'M.  pronuior  teres 
-M.  supinator 

■  M.  flexor  carpi  radialis 

M.  pahiuirls  Icngus 

_Jtf.  flexor  carpi  idnaris 
A.  radialiii 


(  apvi  radiale  of  the  M.  flexor 
digilorinii  aubUini.'^ 


.  Fa'icia  antibracltii 


Ramus  cutaneus  palmaris  of 
the  N.  ulnaris 


^L}if  carpi  volare 

-Ramus  profundus  of  the  N.  ulnaris 
K--N.  uhiaris  (  ramus  superficialis) 


Ramus  palmaris  N.  mediinij  ^^.aM  MM    =^^'^^'^'  P^'^"'"'-''^'  '-""^''■'^■ 

A.  ulnaris    \\ 

The  <lL.i.  nerves  of  the  volar  side  .,{  the  fnrran>i.     (After  Toldt,  Aiiat.  Atlas,  ^^■ien,  1903,  3  Aufl,, 

p.  .S2i;,  Fig.  125S.) 
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(<//()    XiAiW    iiilcrossodus   nerve   of   forcanii    (iV.    riilcrnsfii'us   anti- 
hiiichii  rcliD-is)    ((_).  T.  aiiteriiir  iiilcMisseous), 

{(Ihii)    Ii'aiiii  iiiuseulares,  (n  be  studied  a  little  furtiier  on. 
((/(■)    Palmar  i-aiiuis   ( nniiiis  jinbiiaris  N.   iin'diniii)    (().   T.  median 

l)al[nai-  cutaneous),  already  examined  {vide  aupra). 


Deep  Structures  on  Volar  Surface  of  Forearm. 

The  iviiiaiiiiitg  structures  on  the  volar  surface  are  now  to  be 
dissected  out  and  carefully  cleaned. 

2hisr]cf:. 

{(i)    Heej)  flexor  muscle  of  fins'ei's  (^1/.  flexor  digHorum  profundus). 

(h)    Lon.u'  flexor  muscle  of  tbuml)   (21.  flcror  puUici.^  louiju.s). 

(c)    (,|)uailratc  (or  square)  ijronator  muscle  [21.  pronator  quadratus). 

Blood-vcsscU. 

(a)  Volar  interosseous  artery    (A.  interossea  rolaris)    (0.   T.  anterior 

interosseous). 
(aa)   Median  artery  (A.  mediana). 
(ah)    Muscular  rami  (rami  musculares). 

(b)  Volar   interosseous  veins    (Vv.    interosseae   volares).      (Cf.    Toldt, 

Fig.  10(;:j. ) 

Volar   interos.sro'UN   nerve    {N.    interosseus    [antibrachii]    -volaris)    (0.    T. 
anterior  interosseous) . 
(a)   Muscular  rami   {rami  musculares)   to  the  M.  flexor  digitornm  pro- 
fundus (lateral  or  radial  part)  and  M.  pronator  quadratus. 


WRIST    AND    PALM  (CARPUS   ET    TOLA    MANVS 

[PALM  A]). 

Stud}'  the  surface  anatomy  first,  noting  the  thenar  and  hy- 
potlienar  eminences.  Palpate  the  bony  prominences  in  tlie  front 
of  tlie  wrist.  To  wliat  is  each  due?  Observe  tlie  tliree  prominent 
furrows  in  tlie  thick  skin  of  the  palm.  Note  also  the  transverse 
sulci  on  the  jtalmar  surfaces  of  the  digits.  In  what  relation  do 
these  stand  to  the  metacarpoi^halangeal  articulations  and  the 
finger-joints  ? 

To  reflect  the  skin  make  (1)  a  vertical  incision  along  the 
middle  line  of  tlie  vola  manus  and  (2)  a  transverse  incision  near 
the  metacar])0]ihalangeal  junction  from  the  marge  radialis  to 
the  margo  ulnaris  of  the  hand.  Reflect  the  flaps  of  skin  ulnar- 
ward  and  radialward  respectively,  ]iroceeding  with  caution.  Do 
not  reflect  the  ulnar  fla^i  quite  to  the  ulnar  margin  of  the  hand 
until  the  insertion  of  tlie  M.  pahnaris  brevis  into  it  has  been 
made  out. 
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Superficial  Fascia  of  Palm. 

Note  the  subdivision  of  the  fat  into  lobules. 


Studv- 


(o)  The  short  pahuar  muscle  {M.  palmaris  hrevis).  After  examination 
cut  through  its  origin  and  reflect  it  uhiarward,  avoiding  injury  to 
uhiar  artery  and  nerve. 

(b)    Cutaneous  nerves  of  palm. 

(ba)  Ramus  palmaris  N.  mediani. 

(bb)  Ramus  cutaneus  palmaris  N.  ulnaris. 
(be)   Ramus  superficialis  N.  radialis. 

Fig.  34. 


Surface  markings  of  the  palm  of  the  hand.    The  thiek  blaek  lines  represent  the  chief  creases  in  the 
skin.    (,\fter  Treves,  Snrg.  .\p,  Anat.,  London,  1HS9,  -1th  ed.,  p.  Ml,  Fig.  -lb. ) 

Deep  Fascia  of  Palm  (Aponeurosis  palmaris). 

Clean  the  surface  of  this  aud  note  its  three  parts. 

(a)  Radial  or  thenar  aponeurosis. 

(b)  Jliddle  or  principal  palmar  aponeurosis. 

(c)  Uhiar  or  hvpothenar  aponeurosis. 

(a)    and    (c)    are  relatively  thin;     (b)    is  veiT  thick.     What  is 
the  shape  of   (&)?     To  what  does  the  base  of  tlie  triangle  c<,rre- 
7 
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spond?     Note  the  disti-ibution  of  the  longitudinal  and  transverse 
fibres  which  constitute  it.     Examine  carefully — 
(d)   Fasciculi  trausvcrsi  (0.  T.  transverse  superficial  ligament). 

Between  each  two  digital  slips  of  the  aponeui'osis  palmaris, 
note  the  vessels  and  nerves.  Cut  through  the  fasciculi  transversi 
in  order  to  expose  them  better.  Observe  the  septa  passing  into 
the  depth  from  the  margins  of  (b).  What  three  compartments 
are  thus  formed  and  what  do  they  contain? 

Superficial  Volar  Arch  (Arcus  volaris  superficialis)  (O.  T.  Superficial 
Palmar  Arch)  and  Ulnar  Artery. 

Cut  through  the  narrow  proximal  part  of  the  aponeurosis 
palmaris,  reflect  it  distalward,  and  then  remove  it  entirely.  Re- 
move the  ligamentum  carpi  volare  and  dissect  out  the  ulnar 
vessels  and  ramus  volaris  nianus  N.  ulnaris  in  the  palm.  Dissect 
out  also  the  N.  medianus  and  its  branches;  avoid  injury  to  the 
muscular  rami  near  the  distal  inargin  of  the  ligamentum  carpi 
transversum.  To  follow  out  the  digital  vessels  and  nerves,  make 
an  incision  along  the  middle  line  of  the  volar  surface  of  each 
digit  and  reflect  the  skin  ulnarward  and  radialward. 

How  is  the  superficial  volar  arch  formed?  Study  the  ulnar 
artery  and  the  superficial  volar  ramus  of  the  radial  artery. 
Where  does  the  ulnar  artery  give  off  its  deep  volar  ramus'?  On 
the  skin  of  your  own  palm  draw  a  line  with  a  colored  pencil  cor- 
resi^onding  to  the  position  of  the  arcus  volaris  superficialis. 

Branches : 

(a)    Common  volar  digital   arteries    (Aa.    digitales   volares   comimmes) 
(0.  T.  palmar  digital  arteries), 
(aa)   Volar   digilal   arteries   proper    (Aa.    digitales   volares   pro- 
priae)   (0.  T.  collateral  digital  arteries). 

Note  tlie  point  where  the  Aa.  digitales  volares  communes 
receive  the  Aa.  metacari)eae  volares  II.-IV.  from  the  deep  volar 
arch.  Observe  the  relations  of  the  digital  arteries  to  the  accom- 
panying nerves;  the  relations  of  the  proper  digital  differ  from 
those  of  the  common  digital  arteries. 

Median  Nerve  in  Palm  (N.  medianus).     (Fig.  35.) 

How  does  this  nerve  enter  the  palm?  Note  its  relations  to  the 
ligamentum  car])i  transversuin  and  to  the  mucous  sheath  of  the 
flexor  tendons.    Study  the  following  branches: 

(a)   Muscular  rami   (rami  iimseiilarrs)   to  M.  abdnclor  pollicis  brevis,  M. 
fk'XcjT  pollicis  brc\'is  (capiif  suiicrlicialis),  and  M.  opponens  pollicis. 


DISSECTION    OF    THE    UPPER    EXTREMITY 


99 


(b)   Common  volar  digital  nerves  (Nn.  digHales  volares  communes). 
Tln-ee  from  N.  medianus. 
Tlie  second  supplies  M.  lumbriealis  II. 
The  third  gives  off  the  ramus  anastomoticus  cum  N.  ulnari. 
(ha)   Proper  volar  digital  nerves   (Nn.  digitales  volares  inopriae) 
(O.    T.    collateral    digital    nerves).      Seven    from    N.    me- 
dianus,— 

Fu;.  35. 


N.  ulnaris 

^R.  profundus 
R,  Kuporficialis 


;M.  adductor 


M.  flexor  Ijru 


M.  aiMuctor  j 


M.  abductor  digiti  ^^ 


M.  flexor  brcvis  digiti  V. 


Anastomosis 


;M.  intcrossea  dorsalisi 


X.  digili  volari; 


Nerves  of  the  volar  surface  of  the  liand.    (  After  Gegenbaur,  Lehrb,  der  Anat.  des  Mensch.,  Leipzig, 
18',I9,  7  Aufl.,  Bd.  ii.  S.  499,  Fig.  (iUO.) 


I.  and  II.  to  skin  of  thumb ; 

III.  to  skin  of  radial  side  of  index  and  to  M.  lum- 
briealis I. ; 

IV.  to  skin  of  ulnar  side  of  index ; 

V.  to  skin  of  radial  side  of  digitus  medius; 

VI.  to  skin  of  ulnar  side  of  digitus  medius; 

VII.  to  skin  of  radial  side  of  digitus  annularis. 
Work  one  of  these  out  to  its  two  terminals, —  (1)  volar. 
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to  the  pulp,  (2)  dorsal,  to  the  bed  of  the  nail.  On  the 
teniiiiiiils  tiiid  the  form  of  terminal  corpnsele  known  as  the 
Pacinian  corpuscle  (corpusrala  lamellosa  [Valeri,  Pacini^). 

Volar   Ramus   of   Ulnar   Nerve   in   Hand    (Ramus   volaris   manus   N. 

ulnaris).     (Fig.  35.) 

Note  position  of  volar  ramus  of  ulnar  nerve  in  wrist  (between 

ligauientum  carpi  vol  are  and  ligamentum  carpi  transversum). 

Observe  branching  as  follows: 

(a)    Deep  ranms  (ramus  profundus). 

Note  its  disappearance  Ijetween  M.  abductor  digiti  ciuinti  and  M. 

flexor  digiti  quinti  brevis.     It  will  be  studied  later. 
(6)    Supertieial  ramus  {ramus  sui>crficialis). 

(ha)   Ramus  mnscularis  to  M.  palinai'is  brevis. 

(6J;)    Common  volar  digital  nerve   (N.  dUjilalis  volaris  communis). 


T    I        ,  ,      -  , 

III       I  I  V  I       I  rirnlrx 

1     ti  l\  ri  I  tlir  hark 

(    J        1  I  II    hand 


Fni.  36. 

Aa.  metacarpcac  vohuTs  Aa.  mttafarpcac  rtorsalcs,  II.  and  III. 

f  II      M   fl     n     I  qilnni 

.V.  arldiirl,      /    II 
Derpjnxria  uj  Ih'  i    I 

Tnidnii  ,,(  Ihr  M.  Il'^  /.-^ 

pvllirU  InniJ'lf 

X.  princups  pollicis  _, 


Thenar  t^- 


Arcus  volaris  .superhcialis  Apinn'uro'ii-^  pahiiaris 

Cro.'i'i-.'^ef'tion  of  the  palm  of  the  hand  through  the  bases  of  the  metacarpal  bones.     Frozen 
section.     Hand  pronated.     (After  Toldt,  .\nat.  .itlas,  Wien,  1900,  2  Aufi.,  p.  lai.  Fit;.  1000.) 

1.  Hamiis  anastomoticus  mm,  N.  mcdiani. 

2.  Rami  cutanei  to  skin  of  jialin. 

3.  Proper     volar     digital     nerves     (Nn.     digitalcs     volares 

proprii ) , — 

VIII.  to  ulnar  side  of  ring-tinger; 

IX.  to  radial  side  of  little  finger. 

(be)    Proper  volar  digital  nerve  (N.  dir/italis  rolaris  proprius), — 

X.  to  ulnar  side  of  lilllo  linger. 

Find  the  niuscnhir  rami   given   oil'  by   this  nerve  to  the 
muscles  of  the  liyi>ollienar  eminence. 

Transverse  Carpal  Ligament  (Ligamentum  carpi  transversum)  (O. 
T.  Anterior  Annular  Ligament).  (Cf.  Spalteholz,  Figs.  363- 
365-) 

Contrary  to  statements  in  inan>'  books,  this  ligament  is  not 
directl\'  contiiinous  eitlicr  with  the  fascia  antil.u'achii  or  with  the 
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aponeurosis  palmaris.  Note  its  attachments  ulnarwaid  and 
mediaiward.  Studj"^  the  relations  of  its  deep  and  superficial  sur- 
faces. What  is  the  canal  beneath  it  called  and  what  structures 
pass  through  this  canal  f 


Flexor  Tendons   and   their   Mucous   Sheaths. 
366.) 


(Cf.    Spalteholz,   Fig. 


(a)   Mucous  sheath  of  couimon  flexor  tendous  (vagina  [mucosa]  iendinum 
Mm.  flexorum  communium)   (O.  T.  synovial  sheath). 

It  uninjured  hy  dissection  thus  far,  insei't  a  hlow-pipe  into  sheath 
proximal  to  ligamentum  carpi  transversuni  and  inflate.  Study  the 
exact  relations  to  the  flexor  tendons  in  your  cadaver  and  compare 
with  text-book  descriptions.     (Cf.  Fig.  37.) 


Palmar  .synovial  sheaths  ( vnslnao  toncUnum),  normal  udnlt  tyrx..    ( From  Poirior  et  Gharry,  Trait<5 
d'Anat.  hum.,  Paris,  1901,  2  cd,,  t.  ii.  p.  lai).  Fig.  14,.) 

(&)   Mucous  sheath  of  tendon  of  long  flexor  of  thumb  [vagina  tendinis  M. 
flej-oris  poUicis  longi). 
Di<ntal  sheaths  of  the  tendons  {vaginae  tendinmn  digitales). 

^  Note  also  the  pairs  of  small  folds  extending  Iwtween  the  first 
and  second  phalanges  and  the  digital  sheaths;  these  are  the  so- 
called  "bands  of  union  of  the  tendons"  {vincula  tendinmn).  They 
carry  the  blood-vessels  to  the  tendons. 


(c) 


lOi 
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Study  I  lie  li{;auients  of  the  sheaths  of  the  fingers  (Ugamenta 
vaginalia  digilonim  maniia)  and  the  accessory  ligaments.  Of  the 
latter,  examine  (1)  the  ring-ligaments  (ligamenla  annularia  digi- 
torum  DKiiiits)  and  (2)  the  cruciate  ligaments  {Ugamenta  cruciata 
digitonini  iiia)ii(s).     (Spalteholz,  Fig.  303.) 

Cut  through  these  ligaments  and  open  up  the  digital  sheaths  of 
the  tendons.     The  vincula  tendinum  are  well  seen  on  raising  the 
tendons  from  the  phalanges. 
(d)   Flexor  tendons  and  their  insertions.     (Fig.  38.) 

Cut  through  (he  liganientum  carpi  transversum  by  a  vertical 
incision  at  its  middle,  thus  opening  the  caipal  canal  (canalis  carpi). 
Examine  the  arrangement  of  the  flexor  tendons  and  dissect  each 
free  from  the  vagina  tendinum.  Compare  the  ari'angement  found 
with  the  description  in  your  systematic  text-book.  Note  the  rela- 
tion of  these  tendons  to  the  central  compartment  of  the  palm. 

Examine  carefully  the  insertions  of  the  tendons  of  the  various 
flexor  muscles.  AVhere  and  how  are  the  tendons  of  the  superficial 
flexor  perforated  by  those  of  the  deep  flexor"?  What  is  meant  by 
the  chiasm  of  the  tendons  (cliiasma  tendinum)  1 

Fig.  38. 


(>«  mdacarpale 

M.  inter- 
■osseus  volaris 

—  — M.  Uiuibricalis 


--Ttiiildii  ot  the  M.  flexor 
digiturum  profundus 


Tendon  of  tlie  M.  fle.xor  dif^itorum  sublimis 


The  terminal  parts  of  the  flexor  and  extensor  tendons  of  the  right  middle  finger,  seen  from  the  radial 
side.     (After  Toldt,  Anat.  Atlas,  Wien,  19U0,  ■-'  Aufl.,  p.  323,  Fig.  5ij">. ) 

Follow  the  tendon  of  the  M.  flexor  pollicis  longus.  Open  the 
vagina  tendinis  and  see  how  and  where  the  tendon  is  inserted. 
What  is  its  relation  to  the  muscles  of  the  thenar  eminence? 


Lumbrical  Muscles  (Mm.  lumbricales). 

Cut  tlirougli  the  arcus  volaris  superfieialis  on  the  ulnar  side 
distal  from  the  deep  volar  ramus  of  the  ulnar  artery,  and  on  the 
radial  side  at  its  junction  witli  tlie  superficial  volar  ramus  of  tlie 
radial  artery.  Heflect  the  arch  distalwarth  (htt  through  tlie 
N.  medianus  at  the  level  of  the  wrist  and  reflect  it  radialward  and 
distalward,  noting  again  its  hranches  to  the  muscles  of  the  tlienar 
eminence  and  the  two  (radial)  Mm.  lumbricales.  Chit  through 
the  M.  flexor  digitorum  sublimis  at  middle  of  forearm  and  reflect 
it  and  its  tendons  distalward  as  far  as  possible.  Examine  thor- 
oughly the  tendons  of  the  M.  flexor  digitorum  profundus  and  the 
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Mm.  lumbricales.  Study  origin,  insertion,  form,  position,  action, 
and  innervation  of  eacli  of  the  four  lumbrical  muscles.  Divide 
tlie  M.  flexor  digitorum  profundus  in  its  muscular  part  in  tlie 
forearm  and  reflect  it  far  distalward,  along  with  the  Mm.  lum- 
bricales. Take  this  opportunity  to  secure  the  branches  of  the 
ramus  profundus  of  the  ramus  volaris  manus  of  the  N.  ulnaris 
supplying  the  two  (ulnar)  lumbrical  muscles. 

Short  Muscles  of  Thumb  and  Little  Finger. 

Study  carefully  the  form,  position,  origin,  insertion,  action, 
and  innervation  of  each  of  the  following  muscles : 

(a)  Short  abductor  muscle  of  thumb  {M.  abductor  polUcis  brevis)   (0.  T. 

abductor  poUicis). 

(b)  Abductor  muscle  of  little  finger  (M.  abductor  digiti  qtiinti). 

(c)  Short  flexor  muscle  of  little  finger  (M.  flexor  digiti  ciuinti  brevis). 

(d)  Opposing  muscle  of  thumb  {M.  opponens  poUicis). 

(e)  Short  flexor  muscle  of  thumb  {M.  flexor  poUicis  brevis). 
(/■)   Adductor  muscle  of  thumb  {M.  adductor  poUicis). 

(g)    Opposing  muscle  of  little  finger  (M.  opponens  digiti  quinti). 

Deep  Ramus  of  Volar  Ramus  of  the  Hand  from  the  Ulnar  Nerve  (R. 
profundus  R.  volaris  manus  N.  ulnaris). 

Study — 

(a)  Muscular  rami  (rami  musctdares)  to  all  muscles  of  palm  lying  ulnar- 
ward  from  tendon  of  M.  flexor  longus  poUicis  (except  two  radial 
Mm.  lumbricales). 

Deep  Volar  Arch  (Arcus  volaris  profundus)  (O.  T.  Deep  Palmar 
Arch).  (See  Fig.  34.) 
How  is  it  formed?  (Cf.  Spalteholz,  Fig.  460.)  Compare  its 
convexity  with  that  of  the  superficial  volar  arch.  With  a  colored 
pencil  indicate  its  position  on  your  own  palm.  Study  carefully 
its  relation  to  neighboring  muscles  and  nerves.  Cut  through  the 
M.  adductor  pollicis  at  its  origin  and  reflect  it.  Follow  out  care- 
fully each  of  the  four  following  branches: 

(a)   Volar  metacarpal  arteries  (.4a.  metacarpeae  volares). 
(aa)   A.  metacarpeae  volaris  I. 

(acta)   Branch  to  thumb  (0.  T.  arteria  princeps  poUicis).  _ 
(aab)   Branch  to  radial  side  of  index-finger  (0.  T.  arteria 
radialis  indicis). 
(ah)   A.  metacarpea  volaris  II.   (0.  T.  first  palmar  interosseous), 
forsvard   between  second  and  third  phalanges  to   join   A. 
digitalis  communis. 
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(ar)   A.  mclararpca  rolaris  III.  (0.  T.  second  paliuar  interosseous), 

I'oiwaid   between   third   and   fourth   phalanges   to   join   A. 

digitalis  eonnnunis. 
(ad)    A.  iiieliirari>ci(  vnlaris  IV.   (0.  T.  third  i)aliiiar  interosseous), 

forward    t)etween    fourth    and   fifth   phalanges   to   join   A. 

digitalis  eonnnunis. 

Note  rami  perforaiites  given  off  by  each  volar  metacarpal 
artery. 

Study  the  formation  of  the  volar  carpal  network  {rete  carpi 
volar e)  (0.  T.  anterior  carpal  rete). 

DOESAL  SURFACE  AND  EADIAL  MARGIN  OF  FORE- 
ARM (FACIES  DOESALIS  ET  MARGO  BADIALIS 
ANTIBRACHII). 

The  skin  and  superficial  fascia  with  their  nerves  and  blood- 
vessels have  already  been  studied.  The  fat  of  the  superficial 
fascia  should  now  be  completely  removed  and  the  deep  fascia 
studied. 

Dorsal  Portion  of  Deep  Fascia  of  Forearm  (Fascia  antibrachii) . 

How  is  it  attached  above  and  below  ?  Note  the  relation  of  its 
deep  surface  to  the  extensor  muscles.  The  dorsal  ligament  of 
the  carpus  (Ugamenium  carpi  dorsale)  (0.  T.  posterior  annular 
ligament)  is  really  a  part  of  it. 

Superficial  Muscles  of  Dorsum  of  Forearm. 

Dissect  awa)'  tlie  deep  fascia  on  tlie  dorsum  of  the  forearm, 
with  the  excei)tion  of  that  portion  of  it  near  the  elbow  overlying 
and  giving  origin  to  muscles  underneath.  The  ligamentum  carpi 
dorsale  should  also  be  preserved.  Isolate  as  far  as  possible  and 
clean  the  surfaces  of  the  following  muscles: 

(o)   Bi-achioradial  nniscle   (M.  brachioradiaUs)    (0.  T.  supinator  longus). 

(b)  Long  i-adial  extensor  muscle  of  carpus    {M.   extensor  carpi   radialis 

lonrjus ) . 

(c)  Short   radial  extensor  muscle  of  carpus   (il/.   cxtcnaor  carpi  radialis 

1>r('i'is) . 
(ca)    ISiirsa    I\I.    c.rteiisoris    carpi    radialis    hrcvis    ( Spalteholz,    Fig. 
:i(i(»). 

(d)  Comnion    extensor   muscle   of   fingers    (M.    crtensor   digiiorum    com- 

miinis ) . 

Sliidy  jimchirac  Iciidinum.  later. 

(e)  I'ropcr   cxlciiscir    iiiiiscle    of    fifth    finger    (M.    crtensor    dii/ili    quinti 

priiprius)   (O.  T.  extensor  niiiiinii  digiti). 


DISSECTION    OF    THE    UPPER    EXTREMITY  105 

(f)  Elbow  muscle  (M.  anconaeus) . 

(g)  Ulnar  extensor  muscle  of  carpus  (M.  extensor  carpi  iilnaris). 


Vessels  and  Nerves  on  Dorsum  of  Forearm. 

Divide  the  M.  extensor  digitorum  communis  and  M.  extensor 
digiti  quinti  proprius  at  about  the  middle  of  their  fleshy  bellies 
and  reflect  proximalward  and  distaiward.  Find  the  muscular 
rami  from  the  ramus  profundus  N.  radialis  innervating  these 
muscles.    Dissect  out  carefully — 

(a)   Dorsal  interosseous  artery   (xi.  interossea  dorsalis)    (0.  T.  posterior 
interosseous  arteiy).    How  does  it  arise?    Follow  its  course 
and  distribution. 
(aa)    Recurrent  interosseous  artery   (^4.  interossea  recurrens)    (0. 
T.  posterior  interosseous  recurrent). 
(6)    Arterial  network  about  the  elbow-joint   (rete  articulare  cubiti). 
Find  the  following  tributa7-ies : 
Above. 

(ba)  A.  eollateralis  ulnaris  superior. 

(bb)  A.  eollateralis  ulnaris  inferior. 
(be)    A.  collaterali-s  media. 

{bd)   A.  eollateralis  radialis. 
Below. 

(be)    A.  recurrens  ulnaris  posterior. 

{bf)   A.  intei'ossea  recurrens. 

(bg)   A.  recurrens  radialis. 
Ulnartvard. 

(bh)   Transverse  branch  fed  by  A.  eollateralis  ulnaris  inferior. 

(c)  Terminal  branch  of  volar  interosseous  arteiy   (.1.   interossea  volaris) 

(0.  T.  anterior  interosseous). 

(d)  Deep  ramus  of  radial  nerve  (ramus  profundus  N.  radialis). 

(da)  Muscular  branches  (rami  miisculares) . 

(db)  Dorsal  interosseous  nerve   (A^.  interosseus   [antibrachii]   dor- 

salis)  (0.  T.  posterior  interosseous). 

Deep  Muscles  of  Dorsum  of  Forearm. 

Clean  and  study  carefully — 

(a)  Supinator  muscle  (M.  supinator)   (0.  T.  supinator  brevis). 

(b)  Long  abductor  muscle  of  thumb  (M.  abductor  polUcis  longus)    (0.  T. 

extensor  ossis  metacarpi  poUiois). 

(c)  Short  extensor  muscle  of  thumb   (M.  e.rtensor  poUieis  brevis)    (0.  T. 

extensor  primi  internodii  poUicis). 

(d)  Long  extensor  muscle  of  thumb  (M.  extensor  poUicis  longus)   (0.  T. 

extensor  secundi  internodii  pollicis). 

(e)  Proper  extensor  muscle  of  index-finger  (21/.  extensor  indicis  proprius) 

(0.  T.  extensor  indicis). 

Whence  does  each  get  its  nerve-supply? 
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DORSUM    OF    WEIST    AND    HAND. 
Radial  Artery  and  Veins. 

Study— 

(a)   Radial  artery  (A.  radkdis). 

(on)   Dorsal  carpal  ramus    {ramus  carpeus   dorsalis)    (0.   T.   pos- 
terior radial  carpal). 

(ab)  First  dorsal  metacarpal  artery  (.L  inetacarpea  dorsalis  I.). 

(aha)   Aa.  digilales  dorsales. 

(1)  ^-i.  dorsalis  poUicis  ulnaris. 

(2)  ^-i.  dorsalis  indicis. 

(ac)  Dorsal   digital  artei-y  to  radial  side  of   thumb    {A.   dorsalis 

2>oUicis  radialis). 

Fig.  39. 

Trndmi  nf  Ihr  il.  flexor  tUi/ilonim  auhlimi.^  T.irj.  rnriii  volnrr 

p,  /        Tindnri  (>t  llu^f.  pnhiinri&hmritiii 

Tnirlmi  uj  the  M.  )hxnr  (ii<iitnrtiiii  pe'>J<indn^^^^^^^s:;^^^^^s^^     N.  nudiattn^ 

v^^^^^^^^^^^^s.      Teiidnit  of  ihc  M.  ftrxar  carpi  Tftdiahn 
M  ,Jr.n,r  rarpi  ,d„nris  — X^l^^^^l^^v-'  ^""'""  "■''  ""'  'V- Jlc^:or  polliri..  long,,.- 
/^^fflB^j|^^^^?^^.==?^M^^^^v-— Ramus  Yolaris  superficialis 
A   ulnaiis— 7ig™^i^^&ffi?3^'£^8^HE^k  -A  radialis 


A',  idiini  I , 


|_  U  ahiluttoi  polliidf^  lonniifi 


J{am,i,dorsnlh,„.,,i„     -Hf'^    .        t 

,,J  llic  X.  idimti-,  Wwdf^    /^SK^  -    ^      ,  ^^.-^I  I  ill  ii^iii  piilUcii'hm'ix 

nUnis  „rl„  Ida  1 1   A^^^^^^MS  "  ^'"-  ?"    '^M'  ■'""'"" 

I'ajdhdinu  'diKK  -J^  JimLMl  ^  .    'r    '  J^^^  U  ertrn^al  (Oi  iii   riidiidi:^  haitjili; 


M.  fjinixar  carpi  idiia 


.  cjlcn^or  carpi  radicdit^  brcvi 


Tcndvil  af  llic  If.  r.rtni:<i}i  '''.'"''-^^^^^^^^^^^^^^^-  '^    ixicitsar  pallicis  laiir/:is 

r.  prupriiis  ^^^^S^^WS*»®^/f„^o„s  nj  ac  Mm.  rxt,  iiKar  d!,,ilari(m. 

Li;f.  carjji  dorsal'.  i  ammunid  and  cjdcii^ar  iiaiicis  jirajaiia^ 

Cross-sc'ftioii  of  the  distal  fxtTL'tnity  of  the  right  forearm.     Surface  distal  to  the  eut. 
(After  Toldt,  Anat.  Atlas,  Wien,  1900,  2  Aufl.,  p.  ra.  Fig.  999.) 

(ad)    Dorsal  carpal  rete  {rete  carpi  dorsale)   (0.  T.  posterior  carpal 
rete). 
■  (ada)    Dorsal   metacarpal   arteries    (^ia.    mciavarpeae    dor- 
sales   II.,   III.,    IV.)     (0.    T.    dorsal    interosseous 
arteries). 

Note  how  each  of  these  divides  into  two  dorsal 
digital  arteries  (Aa.  digitales  dorsales)  for  adja- 
cent margins  of  the  second  to  the  tifth  finger. 

Find  the  arteiy  passing-  directly  from  the  ulnar 
side  of  the  rete  carpi  dorsale  towards  the  ulnar 
margin  of  the  little  finger. 
(h)    Radial  veins  (Vv.  radiales). 

Dorsal  Ligament  of  Wrist  (Ligamentum  carpi  dorsale)    (O.  T.  Pos- 
terior Annular   Ligament). 

How  does  it  Ijecoine  attached  radialward  and  nluarwai"d? 
How  is  the  sjjace  heneath  it  subdivided?  To  wliat  are  the  various 
septa  attached?  Open  up  the  following  six  compartments  and 
study  tlieir  contents. 
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First  Com-partment. 

Teudous  of  M.  abductor  pollicis  long-us  and  M.  extensor  pollicis  brevis. 

Vagina  teudinum  Mm.  alsduotoris  lougi  et  extensoris  brevis  pollicis. 
Second  Compartment. 

Tendons  of  Mm.  extensor  carpi  radialis  longus  et  brevis. 

Vagina  teudinum  Mm.  extensorum  carpi  radialium. 
Third  Compartment. 

Tendon  of  M.  extensor  pollicis  longus. 

Vagina  tendinis  M.  extensoris  pollicis  longi. 
Fourth  ComiMrtment. 

Tendons  of  M.  extensor  digitorum  communis  and  M.  extensor  indicis 
proprius. 

Vagina   teudinum   Mm.   extensoris   digitorum   communis   et    extensoris 
indicis. 
Fifth  Compartment. 

Tendon  of  M.  extensor  digiti  quinti  proprius. 

Vagina  tendinis  M.  extensoris  digiti  V. 
Sixth  Compartment. 

Tendon  of  M.  extensor  carpi  ulnaris. 

Vagina  tendinis  M.  extensoris  carpi  ulnaris. 

Note  the  variable  extent  of  the  vaginae  teudinum  into  the  dorsum 

manus.     (Spalteholz,  Fig.  369.) 

Tendons   of  Extensor   Muscles   of   Fingers.      (Spalteholz,   Fig.   361 ; 
Poirier  et  Charpy,  t.  ii.,  Figs.  109,  no.) 

Note  the  divergence  of  the  tendons  after  leaving  the  osteo- 
fibrous  canals  at  dorsum  of  wrist.  At  level  of  head  of  each  meta- 
carpal bone  find  fibrous  expansion  going  from  deep  surface  of 
tendon,  becoming  adherent  to  capsula  articularis,  and  inserted 
into  base  of  first  phalanx.  At  this  level  note  union  of  process  of 
deep  palmar  fascia  with  lateral  sides  of  tendon.  Note  aponeu- 
rotic expansion  at  sides  of  each  tendon  over  first  phalanx  and 
find  insertions  of  Mm.  interossei  and  Mm.  lumbricales  into  these. 
Observe  division  of  tendon  (reinforced  by  "  dorsal  expansion") 
into  three  tongues  of  fibrous  tissue,  the  middle  one  becoming 
directly  inserted  into  base  of  phalanx  II. ;  the  lateral  tongues, 
stronger,  go  farther,  become  united  over  the  second  phalanx, 
and  are  inserted  into  the  base  of  phalanx  III.  (ungual  2)lialanx). 
Study  the  aponeurotic  bridges  {juncturae  tendinum)  uniting  one 
tendon  with  its  neighbor.  Why  is  the  independent  movement  of 
the  ring-finger  backward  so  limited? 

In  tlie  thumb,  the  tendons  of  the  two  extensors  are  placed  side 
by  side  at  the  level  of  the  metacarpophalangeal  joint  and  receive 
the  same  expansions  of  the  palmar  fascia  and  also  interosseous 
muscles  (represented' here  by  the  M.  abductor  pollicis  brevis  and 
the  M.  interosseus  I.). 
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Note  the  exact  behavior  of  the  tendons  of  the  M.  extensor 
indieis  ]>ro])riiis  and  the  M.  extensor  digiti  quinti  proprius  at 
and  near  their  terminations. 

Dorsal    Interosseous   Nerve    (N.    Interosseus    dorsalis)    (O.    T.    Pos- 
terior Interosseous). 

Find  tlie  terminal  filament  of  tliis  nerve.  To  what  structures 
is  it  reh^ted  ?    What  joints  are  innervated  by  it  f 


Fig.  40. 


TflirtnnofM.ex- 
(i'ii8or  coinmn- 
His  digitorum 

Slip  to  first 
j'halan.x 


AponmrotK  Lxy)aiis]ini  on 
ulnar  side 


Tendons  r,l  llir  JI.  extensor  communis  digiturum :  connections  (deep  surface).     (From  I'oirier  et 
Charjiy,  Traite  d'Anat.  hum.,  Paris,  igijl,  2  ed.,  t.  ii.  p.  130    Fiir.  Ulil  ) 


Transverse  Ligament  of  the  Heads  of  the  Metacarpal  Bones  and  the 
Interosseous  Muscles. 

Place  the  volar  surface  of  the  hand  upward  and  examine  the 
transverse  ligament  of  the  heads  of  the  metacai'pal  bones  {lir/a- 
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mentum  capitulorum  [ossium  metacarpalium]  transversuin). 
Note  that  the  Mm.  lumbricales  run  volar  and  the  Mm.  interossei 
dorsal  to  this  ligament. 

Study  the  form,  position,  origin,  insertion,  action,  and  inner- 
vation of — 

(a)   Volar  interosseous  muscles  (Mm.  interossei  volares  I.,  II.,  III.), 
(h)   Dorsal  interosseous  muscles  (Mm.  interossei  dorsales  I. -I]'.}. 

Reflect  the  radial  head  of  the  M.  interosseus  dorsal  is  I.     A 
good  dorsal  view  of  the  deep  head  of  the  M.  flexor  pollicis  brevis 


V.  mediana  basilica 


Fig.  41. 

/■        A.  brachialis 
/  -  -  V.  mcdiana  cephalira 


N.  ciitanous  anti- 
brauhii  medialis 


N.  rausfulocutain'iis 
T(.-ndon  of  thi.- 
M.  biceps 
:         -.  M.  bra<-hio- 

\^    \ '        radialis 
'  "  N.  radiali.s 


A.  collat. 

uln.  sup. 
N.  ulnaris  - 


M.  flexor  - 
carpi  ulnaris 


Biir.sa  subcutanca  olccraiii 


Common  tendon  of 
oritiin  of  extensors 


Transverse  section  of  tlie  left  elbow  (after  Farabffiuf).     The  distal  end  of  tb.;  Imraern.s  is  sueii  intact. 
(From  Poirier  et  Charpy,  Traite  d'Anat.  hum.,  Pari.s,  1899,  2  vd.,  t.  i.  p.  Gir>,  Fig.  »;'>.'..) 

can  now  be  obtained.  How  does  this  head  arise?  Where  is  it 
inserted?  This  part  of  the  M.  flexor  pollicis  brevis  was  desig- 
nated by  Henle  the  M.  interosseus  volaris  })rimus. 

The  course  of  the  tendon  of  the  M.  flexor  radialis  should  now 
be  followed  and  its  exact  insertion  established. 


JOINTS. 

Elbow-joint  (Articulatio  cubiti).     (Figs.  41,  42,  and  43.) 

The  muscles  about  the  elbow  may  now  be  completely  removed. 
Leave  the  M.  supinator  in  position  after  removal  of  the  others, 
in  order  that  its  exact  origin,  insertion,  innervation,  and  mode 
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of  action  may  be  made  out.  It  may  then  be  cut  away  also.  What 
bones  are  concerned  in  the  formation  of  tlie  elbow-joint  f  Note 
that  the  articulatio  cubiti  really  includes  three  articulations  : 

(a)  Humero-uhiar  artienlation   (articidatio  humero-ulnaris)  ; 

(b)  Humeroradial  articulation   (articulatio  humeroradialis)  ; 

(c)  Proximal    railio-uhiar    articulation     (articulatio    radio-ulnaris    pro.ri- 

malis). 
Joints  (a)  and  (h)  are  studied  at  tliis  stage;    joint  (c),  a  little  later. 


^riapsnla  articnlaris 
( anttrior  part ) 


IlTimcrof'oronoid 
I'a.Sfick' 


.(.)k'('r!ninhnmeriil 
tascicle 


( )li'criinornroiKnil 
■lascick'  (Cuop^T's 
ligauiunt) 


Lis. 
ci.ll. 
\\\n. 


Articukitio  cubiti.    (From  Poirier  et  CharpT,  Traite  d'.iuat.  hum.,  Paris,  1SS9,  2  ed.,  t.  i.  p.  Ml, 

Fig.  6.50.) 

Study  carefully  the  form,  position,  and  attachments  of  each 
of  the  following  ligaments: 

(o)    Joint-capsule   (capsula  arliculuris) . 

(aa)    Ulnar  collateral  ligament  (ligamentum  collatcrale  uliiare)   (0. 

T.  internal  lateral  ligament). 
(ah)    Radial   collateral   ligament    (ligamentum    collatcrale    radialc) 
(0.  T.  external  lateral  ligament). 

Make  a  transverse  cut  across  the  anterior  surface  of  the  cap- 
sula ai'ticuhxris  so  as  to  open  the  joint.  Examine  tlie  extent  of 
the  synovial  membrane.  Note  tlie  continuity  of  the  cavities  of 
tlie  liumero-ulnar  and  humeroradial  articulations  with  that  of 
the  proximal  radio-ulnar  articulation,  all  forming  one  joint- 
cavity,  that  of  the  articulatio  cu})iti.     (See  Fig.  4.'1) 
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Study    the    possible    movemeuts    of   the    humeroradial    and 
humero-ulnar  articulations. 


Joint  of  the  Hand  (Articulatio  manus). 

Dissect  away  the  whole  of  the  ligamentum  carpi  transversum 
and  the  ligamentum  carpi  dorsale.  Reflect  the  flexor  and  ex- 
tensor tendons  distalward,  so  as  to  leave  the  region  of  the  wrist 
bare.  Cut  away  the  short  muscles  of  the  thenar  and  hyi^othenar 
eminences. 

Fig.  43. 


Labnim     J.^ 
falf.'iform 


Articulatio  cubiti,  frontal  section.     (From  Poiricr  et  Charpy,  TraitO  d'Anat.  hum.,  Paris,  1,S99,  2  cd.,  t.  i. 

p.  644,  Fig.  653.) 

Note  that  the  joint  of  the  hand  is  divisible  into  two  chief 
parts : 

(a)  Radiocarpal    articulation     (articulatio    radiocarpea)     (0.    T.    wrist- 

joint). 

(b)  Intercarpal    articulation     (articulatio    intercarpea)     (0.    T.    carpal 

joints). 
ad  (a)   What  bony  articular  surfaces  are  concerned  in  the  radiocarpal  articu- 
lation?    Study  carefully  the  following: 
(aa)   Joint-capsule  (capsula  articidaris). 
(ah)    Stren.gthening  lig-aments: 

(aba)  Dorsal  radiocarpal  ligament   (ligamentum  radiocar- 

peiim.  dorscde)   (0.  T.  posterior  ligament). 

(abb)  Volar   radiocarpal   ligament    (ligamentum    radiocar- 

pnim  volare)    (0.  T.  anterior  ligament). 

(abc)  rinar    collateral    ligament    of    carpus    (ligamentum 


Hi 
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coUaterale   carpi   ulnarc)    (0.    T.   internal   lateral 
ligament). 
(ahd)    Radial   collateral   ligament    of   carpus    (Ugamentum 
collalcrale  carpi  radiale)    (0.   T.   external  lateral 
ligament). 

Fig.  44. 


V.  Usiiiff  the  little 
tiliger  IIS  an  axis 


III.  Using  the  niiildle 
finger  us  an  axis 


I,  I'sing  the  Ihiimb 
as  an  a.xLs 


Su(iiniition         Pronation 

Sehoniii  of  pronation  and  of  snpination. 
On  the  right  side  of  the  lignre  are  reproduced  three  tracings  by  the  radius  and  the  nlna  in  the 
movements  of  j.ronation  and  supination,  taking  a.san  axis  the  thumb  (/.) ,  the  middle  linger  (///. l ,  and 
the  little  finger  (  V.).     (The  largcT  curve  belongs  to  the  radius,  the  smaller  to  the  ulna.)      (From  Poiricr 
et  Charpy,  Traite  d'Aliat.  hum,,  Paris,  1.H99,  2  ed.,  t.  i,  p.  CiW,  Fig.  COS.) 


(h)   "What  bony  articular  surfaces  are  concerned  in  the  intercarpal  articu- 
lation?    Study  carefully  the  following: 
(ha)    .Toinl-capsiiles  {cajisniac  arlicnlarca) . 
(66)    Stix'iigtlieniiig  liganienls: 

iliha)    Radiate   li,ganii'iit  of  carpus    (luiamcnimn   carpi  ra- 
dial iiiii  ) . 
(666)    Itoi'sal  iiitcrcai-pal  ligamenls  (Liijg.  iiitcrcarpca  dor- 
salia). 
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(bbc)   A'olar  intercarpal  ligaments    (Ligg.  intercarpea   vo- 

laria)   (0.  T.  palmar  intercarpal). 
(hhd)    Interosseous   intercarpal    ligaments    (Ligg.    intercar- 
pea interossea) . 
To  examine  these  ligaments  carefully  the  ulnar  and  radial  collateral 
ligaments  of  the  carpus  and  the  dorsal  intercarpal  ligaments  should  be 
cut  through. 

In  this  connection  study  also  the  articulation  of  the  pisiform 
bone  {urticulatio  ossis  xjisiformis),  examining  the  following: 

Err;.  45. 
Alt.  radio-ulnaris  dLstalia 


Radiocarpal  interspace 
Intercarpal  interspace .  _ 


Carpometacarpal  - 
interspace 


Discus  articularls 


-Os  triquetrum 


Lig.  carpometacarpale 
iriteroissL-um 


.  .Lig.  basis  (  or.  meta- 
carp.)  inttTosseum 


...  .Si  \ 

Frontal  section  of  the  radiocarpal,  carpal,  and  carpometacarpal  joints.     (From  Poiricr  et  Charpy, 
Traite  d'Anat.  hum.,  Paris.  1.S99,  2  ed.,  t.  i.  p.  660,  Fig.  667.) 


(a)   Joint-capsule  (capsida  articidaris). 
(6)    Strengthening  ligaments: 

(ba)  Ligamentiim  pisohamatum. 

(bb)  Ligamentiim  pnsometacarpeum'. 

How  are  these  related  to  the  tendon  of  the  M.  flexor  carpi  ulnaris, 
and  of  what  imijortance  are  they? 

Of  what  movements  is  the  hand  capable  at  the  radiocarpal 
articulation?  In  how  far  are  these  movements  favored  or  in- 
creased bv  means  of  the  intercar]ial  articulation?    What  muscles 

S 
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are  concerned  in  flexion,  extension,  abduction,  and  adduction  of 
the  hand?  Of  what  especial  advantage  are  the  multiple  bones 
and  joints  of  the  carpus  ? 

Radio-ulnar  Joints.     (See  Figs.  44,  45,  and  46.) 
These  joints  consist  of — 

(a)    Proximal    rndio-iihiar    artieulation    (artindatio    radio-ulnaris    proxi- 
malis)   (0.  T.  superior  radio-ulnar). 

Fill.  40. 


-TL-nd.M.l.iicipitis 

-Chorda  obliqua  (Lig.  of  Weltbrccht) 


^Ligamc'Titum  intcrosseum 


III, 


-Orifice  for  the  A.  intcrossea  Tolaris 


*.- 


The  intcTos,seous  membrane  of  tlie  i.m  mn    M.lur  surface.     (After  Poirier  ct  Charpy, 
Traite  d'Anaf.  hum     I'nis,  lv.)',:i,  t.  i.  p.  IM,  Fig.  66-1.) 

(6)   Distal  radio-ulnar  artieulation  {arliculalio  radio-ulnaris  distalis)    (0. 

T.  inferior  I'adio-ulnar). 
(c)    Intel-osseous  nieui])raiie  ami  ol)lique  eord   (meinbraiia  interossea  aiiti- 

lirarliii  ('(  I'linrrla  ohiiqna). 

To  ex|)ose  the  lis'anients,  the  muscles  must  be  completely  re- 
moved from  the  dorsal  and  volar  surfaces  of  the  forearm. 

(a)    I'roxinial   rndio-iilnar  joivd. 

Wliat  bony  surTaces  are  eoncerned?     Study  carefully  tlie  annular 
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ligament  of  the  radius  {ligamentum  annulare  radii)   (O.  T.  orbicu- 
lar ligament)   and  the  sacciform  recess   (recessus  sacbiformis). 

(b)  Distal  radio-ulnar  joint. 

What  bony  surfaces  are  concerned  f     Study  carefully — 

(ba)  Joint-capsule  {capsula  articular  is). 

(bb)  Articular  disk    (discus  articularis)    (0.   T.   triangular  fibro- 

cartilage). 
(be)   Saccular  recess  {recessus  sacciformis). 

(c)  Interosseous  membrane  and  oblique  cord. 

Study  exact  form  and  attachments.     What  vessels  and  nerves  are 
related  to  the  interosseous  membrane? 

In  what  movements  are  the  radio-uhiar  articulations  con- 
cerned? Study  carefully  the  movements  of  pronation  and  supi- 
nation (a)  when  the  forearm  is  extended,  (h)  when  it  is  flexed. 
What  muscles  are  concerned  in  these  movements ! 

Saw  through  the  ulna  at  the  junction  of  its  distal  and  middle 
thirds  ;  cut  througii  the  membrana  interossea.  Draw  the  distal 
fragment  of  the  ulna  medialward ;  open  the  recessus  sacciformis. 
The  proximal  surface  of  the  discus  articularis  can  he  seen  and 
its  attachments  carefully  examined. 

Carpometacarpal  Joints  (Articulationes  carpometacarpeae). 

How  many  of  these  are  there!  Wliat  bony  surfaces  are  con- 
cerned in  tlieir  formation?  In  order  to  examine  these  joints 
thoroughly,  remove  the  Mm.  interossei  from  the  metacarpal 
bones  and  detach  the  tendons  of  tlie  flexor  muscles  and  the  Mm. 
lumbricales  from  the  fingers.  Do  not  disturb  the  extensor  ten- 
dons at  present.  Clean  the  carpometacarpal  and  the  intermeta- 
carpal ligaments  carefully.  Study  in  the  four  ulnar  carpometa- 
carpal articulations  the  following: 

(a)   Joint-capsules  (capsulae  articulares) . 
(6)    Strengthening  ligaments: 

(ba)  Dorsal  carpometacarpal  ligaments   (ligamenta  carpometacar- 

pea  dorsalia). 

(bb)  Volar  carpometacarpal   ligaments    (ligamenta   carpometacar- 

pea  volaria). 

Note  the  special  carpometacarpal  joint  for  the  thumb 
(articulatio  carpometacarpea  pollicis).  Study  its  capsula 
articularis. 

Intermetacarpal  Joints  (Articulationes  intermetacarpeae). 

These  joints  are  amphiarthroses.  What  is  an  amphiarthro- 
sis  1    Study— 

(a)    Joint-capsules  (capsulae  articulares). 
(fe)   Strengthening  ligaments: 


116     LABORATORY  MANUAL  OF  HUMAN  ANATOMY 

{ha)  Dorsal  ligaments  of  basal  extremities  of  metacarpal  bones 
[Li(i(j.  basium    [osakim  metacarpalmm]   dorsalia). 

(t)6)  ^'olar  lipinients  of  l)asai  exlreiiiitics  of  metacarpal  bones 
(LiiJiJ-  lia.siuni    [oss.  ineldcari).]    voUiria). 

(be)  Intei-osseous  ligaments  of  basal  exii-emities  of  metacarpal 
bones  {Lii/i'i.  hasimii  [os.s.  mclacarp.]  inleronsea).  These 
fill  nji  the  sjKdid  iiilcrdStiCd  mcldcarpi  and  can  be  studied 
to  better  advantage  latei',  when  the  bases  of  the  metacarpal 
bones  are  sei>arated  from  one  another. 

Before  leaving  the  joints  of  the  carpus  and  metacarpus,  the 
synovial  membranes  and  articuhir  surfaces  of  the  joint-cavities 
should  be  carefully  reviewed.  (See  Fig.  45.)  Which  joint-cavi- 
ties are  independent?  Which  communicate?  Detach  the  meta- 
carjms  from  the  cai'pus  and  examine  the  articular  surfaces. 
Then  separate  the  various  bones  of  the  carpus  and  metacarpus 
from  one  another  in  order  to  see  the  extent  of  the  various  inter- 
osseous ligaments  and  articular  surfaces. 

Study  the  possible  movements  in  the  various  joints  under 
examination.  What  muscles  are  especially  concerned  in  the 
various  movements  f 

Metacarpophalangeal  Joints  (Articulationes  metacarpophalangeae). 

These  five  joints  are  arthrodiae.  What  is  an  arthrodia! 
Study — 

(a)  Joint-capsules  (rapsuhie  ariicttlares). 

(b)  Strengthening  ligaments: 

(ba)    Oohateral  ligaments   (Uridincnta  coUdteraUa),  one  radial  and 

one  ulnar  for  each  j(]int. 
(bh)    Volar  accessory  ligaments  (ligdmcntn  acccssoria  volaria)    (0. 

T,  palmar  ligaments). 

(c)  Transverse   ligaments  of  the  heads  of  the   metacarpal   bones    [Ligg. 

capitulorum  [oss.  metacarjjaliuni]  Iraiisversa).     These  have  already 
been  examined  (vide  supra). 

Raise  the  extensor  tendon  fi-om  the  dorsal  aspect  of  each 
joint  and  note  the  absence  of  dorsal  ligaments,  their  place  being 
taken  by  the  extensor  tendon. 

r)f  what  movements  is  each  metacarpophalangeal  joint  capa- 
l)le  ?  What  are  the  muscles  concerned  in  each  case  for  the  differ- 
ent joints'? 

Joints  of  the  Fingers  (Articulationes  digitorum  manus). 

Note  that  the  tliuinb  Inis  one,  the  other  digits  two  gingljani. 
Wlutt  is  a  ginglymus  ?    Study — 
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(a)  Joint-capsule   {capsula  articularis). 

(b)  Sti-eni;theniiig    ligaments     (lifjamenia    coUatcralia),    one    ulnar,    one 

radial  (0.  T.  lateral  ligaments). 
What  muscles  are  concerned  in  flexion  and  in  extension  of  each  of  these 
joints? 

Eeview  the  bones  of  the  upper  extremity. 


Part  II 

DISSECTION   OF   THE   LOWER   EXTREMITY 


LOWER   EXTREMITY 

Introductory. 

On  the  surfaces  of  tlie  lower  extremity  mark  out  the  regions 
{regiones  extremitatis  inferioris).  Make  four  drawings  indi- 
cating these,  one  anterior,  one  posterior,  one  medial,  and  one 
lateral.    Make  use  of  Figs.  1  and  2  (pp.  43  and  44). 

In  the  tliigh  {femur)  observe  the  general  cylindrical  shape, 
tapering  distalward,  the  prominence  in  the  middle  line  of  the 
thigh  in  front  due  to  the  M.  rectus  femoris,  and  medial  from  this 
another  due  to  the  M.  vastus  medialis,  extending  distalward  to 
the  knee-cap.  Note  the  direction  of  the  streams  of  hairs  (flumina 
pilonnn). 

At  the  knee  (genu)  observe  the  prominent  knee-cap  (patella). 
In  the  leg  (cms)  note  the  general  shape  and  the  lateral  and 
medial  prominences  near  the  ankle  (malleoli  lateralis  et  me- 
dialis). 

In  the  foot  (pes)  observe  the  heel  (calx)  behind,  constituting 
part  of  the  ankle  (tarsus)  ;  anteriorly,  the  toes  (digiti)  ;  and 
between  the  ankle  and  the  toes,  the  metatarsus.  Among  the 
digits  distinguish — 

(a)  First  or  great  toe  {digitus  primus,  or  hallux). 

(b)  Second  toe  {digitus  secundus). 
{c)  Third  toe  {digitus  tertius). 
{d)  Fourth  toe  {digitus  quartus) . 

(e)    Fifth  or  little  toe  {digitus  quintus). 

How  many  phalanges  has  each  digit?  Examine  the  nails 
(ungues),  and  distinguish  (a)  root  of  nail  (rrtdix  unguis),  (h) 
free  margin  (margo  liber),  (e)  covered  margin  (margo  oecultus), 
(d)  semilunar  white  area  (lioiula). 

On  the  lateral  surface  of  the  lower  extremity  (fades  later- 
alis) observe  the  hip  (coxa)  and  thigh  (femur),  with  the  iliac 
crest  (crista  iliaca)  above.  Note  the  general  configuration; 
observe  the  depression  over  the  trochanter  major  at  the  upper 
extremity  of  the  thigli-bone.  On  the  lateral  surface  of  the  knee 
observe  the  prominent  fold  of  skin  covering  the  tendon  of  the 
biceps  muscle,  and  anterior  to  this  the  fold  covering  the  iliotibial 
band  of  the  fascia.  At  the  ankle  the  lateral  malleolus  (malleolus 
lateralis)  is  prominent,  with  a  depression  (fossa  retrnmalleo- 
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laris)  behind  it.  lu  the  foot  note  that  the  lateral  margin  {margo 
lateralis)  rests  on  the  floor  when  the  body  is  erect. 

Examine  the  posterior  surface  {fades  posterior)  of  the  lower 
extremity.  Observe  the  prominence  of  the  buttocks  {climes  or 
nates),  separated  from  each  other  by  the  crena  ani  and  from  the 
thigh  by  the  gluteal  fold  {sulcus  glutaeus)  ;  behind  the  knee  is 
the  popliteal  fossa  {fossa  poplitea).  Examine  its  bounchiries  and 
extent.  In  the  leg  note  the  prominent  calf  {sura),  and  lower 
down  the  lu-ominence  due  to  the  tendon  of  the  calf  muscles.  In 
the  sole  of  the  foot  {planta)  observe  the  grooves  in  the  skin  {sulci 
cutis)  and  the  ridges  {cristae  cutis)  between.  Observe  the  arch 
of  the  foot :  it  is  higher  on  the  medial  than  on  the  lateral  margin. 
Note  the  ball  of  the  great  toe  and  tlie  eminence  of  the  little  toe. 

On  the  medial  surface  {fades  mediaUs)  of  the  lower  extrem- 
ity, observe  the  prominence  due  to  the  M.  vastus  medial  is  in  the 
thigh,  that  due  to  the  malleolus  medialis  at  the  ankle,  and  the 
curved  medial  margin  of  the  foot  {margo  medialis  pedis). 

After  inspection  the  student  should  resort  to  palpation  of 
these  parts.  In  addition  to  what  has  been  mentioned  above,  note 
the  groove  at  the  groin  {sulcus  inguinalis)  and  the  depression 
in  the  subinguinal  region  corresponding  to  a  deeper  triangle 
{fossa  Scarpae  major,  trigonum  femorale)  (O.  T.  Scarpa's  tri- 
angle). Can  jou  feel  the  su]3erficial  lymph-glands  {lymplio- 
glandidae  suhinguinales  superficiales)  f  Note  the  mobility  of  the 
skin  over  the  patella,  due  to  a  bursa  {bursa  praepatellaris  sub- 
cut  anea).  Feel  the  ligament  of  the  patella  {ligamentum  pa- 
tellae) and  note  the  mobility  of  the  skin  over  it  {bursa  infra- 
patellaris  suhcutanea).  Flex  and  extend  the  knee-joint.  What 
are  the  limits  of  movement!  Feel  the  line  of  the  joint  during 
the  movement.  Palpate  the  condyles  of  the  femur  and  of  the 
tibia.  Locate  the  tuberosity  of  the  tibia  and  note  the  mobility  of 
the  skin  over  it  {Inrrsa  subciitanea  tubcrositatis  tibiae).  Feel  the 
anterior  crest  of  the  tibia.  How  much  of  it  is  immediatelj'  sub- 
cutaneous? Feel  the  medial  surface  of  the  tibia  and  the  tendons 
of  the  extensor  muscles  of  the  foot.  In  the  front  of  the  foot  find 
the  rounded  bony  prominence  of  the  anterior  end  of  the  heel- 
bone  {calcaneus),  three  or  four  centimetres  anterior  to  the  malle- 
olus medialis.  Just  antei'ior  to  this  note  the  depression  indi- 
cating the  position  of  Chopart's  transverse  joint  of  the  ankle 
(arficulatio  tarsi  transversa  \Choparti~\). 

Run  the  finger  along  the  iliac  crest.  Feel  the  sciatic  tuber- 
osity (tuber  isclimdicnm)  and  also  the  greater  trochanter  {tro- 
chanter major);    note  the  mobility  of  the  skin  over  the  latter 
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{bursa  subcutanea  trochanterica).  Draw  the  shortest  possible 
line  on  the  surface  from  the  tuber  ischiadicmn  to  the  spuia 
iliaca  anterior  superior  and  note  the  relation  which  the  upper 
extremity  of  the  trochanter  major  bears  to  this  line.  Palpate 
the  structures  forming  the  boundaries  of  the  popliteal  fossa. 
Note  the  mobility  of  the  skin  over  the  malleoli  (bursn  subcutanea 
malleoli  lateralis  et  medialis).  Feel  the  tendons  in  the  retro- 
malleolar  fossa.  Palpate  the  various  bony  prominences  that  can 
be  felt  about  the  ankle  and  foot,  and  identify  each  by  comparison 
with  the  skeleton. 

GLUTEAL   REGION  (REGIO    GLUTAEA). 

Make  the  following  incisions  (see  Fig.  3)  : 

(1)  From   the  spina  iliaca  posterior  superior  along  the  crista  iliaca  as 

far  forward  as  possible. 

(2)  From  the  posterior  extremity  of  this  incision  obliquely  downward  and 

medialward  to  the  middle  line  of  the  sacral  region,  then  vertically 
downward  to  the  tip  of  the  coccyx. 

(3)  From  the  tip  of  the  coccyx  downward  and  lateralward  over  the  back 

of  the  thigh,  intersecting  the  sulcus  glutaens  at  its  middle  point, 
and  terminating  a  little  below  the  upper  third  of  the  thigh. 

The  flap  of  skin  thus  formed  should  now  be  reflected  lateralward, 
leaving  intact  the  fat  immediately  beneath.  There  is  now  ex- 
posed to  view — 

Superficial  Fascia. 

Note  the  abundance  of  fat.  How  does  the  amount  of  fat 
contained  compare  in  the  male  and  female?  Observe  its  tough, 
fibrous  character  over  the  tuber  ischiadicum.  This  fascia  should 
now  be  removed  by  blunt  dissection.    Find  the  following: 

Nerves.     (Fig.  47.) 

(a)  Middle  nerves  of  buttock  (Nn.  clunium  medii).  These  pierce  the 
glutaeus  maximus  and  the  deep  fascia  in  a  line  passing  from  the 
spina  iliaca  posterior  superior  to  the  tip  of  the  coccyx. 

(&)  Superior  nerves  of  buttock  (Nn.  clunium  superiores),  crossing  the 
crista  iliaca  at  a  point  corresponding  to  the  lateral  limit  of  the 
attachment  of  the  musculus  sacrospinalis  to  the  os  ilium. 

(c)  Lateral  cutaneous  ramus  of  iliohypogastric  nerve  (ramus  cutaneus 

lateralis  nervi  ilioliiipogastrici).  It  generally  crosses  the  iliac 
crest  opposite  a  tubercle  projecting  from  its  outer  lip,  about  two 
and  one-half  inches  dorsal  to  the  spina  iliaca  anterior  superior. 

(d)  Lateral  cutaneous  ramus  of  last  thoracic  nerve    (ramus  cutanens 

lateralis  N.  thoracalis  I.)  (0.  T.  last  dorsal  nerve).  This  nerve 
crosses  the  iliac  crest  a  short  distance  anterior  to  the  preceding. 
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(e)  Cutaneous  twigs  froui  the  posterior  cutaneous  nerve  of  tlie  tliigii 

(N.  cutaneus  femoris  posterior)  ( O.  T.  cutaneous 
brandies  of  small  sciatic),  passing  around  tlie  lower 
border  of  the  glutaeus  maximus. 

(ea)   Inferior  nerves  of  buttock  (Nn.  chmium  inferiores). 

(eh)    Perineal  branches  [rami  perineales). 

(f)  Posterior  branches  of  lateral  cutaneous  nerve  of  thieh   {N.  cuta- 

neus femoris  lateralis)   (0.  T.  external  cutaneous). 

These  nerves  should  be  traced  as  far  as  possible  and  their 
distribution  carefully  noted. 

Deep  Fascia. 

Remove  the  remaining  portion  of  the  superficial  fascia,  pre- 
serving the  nerves,  and  expose  the  deep  fascia. 

Notice  the  general  character  of  this  fascia  anteriorly,  where 
it  covers  the  M.  glutaeus  medius,  and  compare  it  in  general 
characteristics  with  that  portion  of  the  fascia  covering  the 
M.  glutaeus  maximus.  After  having  made  a  careful  study  of 
this  fascia,  remove  it  in  a  continuous  layer  from  above  down- 
ward, after  having  rendered  the  muscle  tense  beneath  by  ro- 
tating the  thigh  medialward.  The  borders  of  the  muscle  should 
be  carefully  defined;  note  that  the  thin  fascia  covering  the 
latter  becomes  continuous  with  the  dense  pearly  aponeurosis 
covering  the  muscle  inmiediately  anterior  to  it.  In  dissecting 
away  this  fascia,  cut  always  in  tlie  direction  of  the  muscle  fibres. 

Glutaeus  Maximus  Muscle  (M.  glutaeus  maximus). 

Note  carefully  the  form,  position,  origin,  insertion,  action, 
and  innervation  of  this  muscle.  What  is  the  relation  of  the 
muscle  to  the  dense  fibrous  band  {tractus  iliotihialis)  passing 
from  tlie  ilium  to  the  tibia?  How  does  tlie  size  of  this  muscle  in 
man  compare  with  that  in  other  animals?  After  liaving  care- 
fully examined  and  drawn  this  muscle,  the  student  may  reflect 
it  in  the  following  manner :  The  two  borders  of  the  muscle  should 
be  freed  and  the  hand  passed  under  the  muscular  mass.  Detach 
the  muscle  from  its  attachment  to  the  ilium.  Proceed  cautiously 
as  tlie  upper  margin  of  the  greater  sacrosciatic  foramen  {fora- 
men ischiadicnm  via  jus)  is  ajiproached  and  avoid  the  gluteal  ves- 
sels as  they  pass  through  this  opening.  Secure  these  and  detach 
the  muscle  from  the  side  of  the  sacrum,  exposing  the  piriform 
muscle  (il/.  piriformis)  as  it  emerges  from  the  pelvis.  Se])arate 
the  muscular  fibres  from  the  ligamentum  sacrotuberosum  (0.  T. 
great  sacrosciatic  ligament)  and  the  side  of  the  coccyx,  avoiding 
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the  Nn.  clunium  iuferiores  in  order  that  they  may  later  be  traced 
to  their  source.  The  few  coccygeal  arteries  passing  through  the 
ligamentum  sacrotuberosuni  may  be  sacrificed.  The  muscle  can 
now  be  partially  reflected,  but  is  still  attached  by  blood-vessels 
and  nerves  entering  its  under  surface.  These  should  now  be 
carefully  cleaned.  Having  studied  these  last  structures,  they 
may  be  cut  away,  leaving  a  small  ]iiece  of  muscle  connected  to 
each.  The  whole  muscle  may  then  be  reflected  and  its  insertion 
examined.    Clean  and  study  the  following : 

Biirsae.     (Vide  Spalteholz,  Figs.  385,  38G.) 
(a)   Bursa  trochanterica  M.  glutaei  maximi. 
(h)   Bursa  ischiadica  M.  glutaei  maximi. 
(c)   Bvrsae  (jlutacofemoralcs. 

Muscles. 

(o)   Glutens  medius  nniscle  (M.  glutaeiis  meclius). 

(h)   Pirifco-m  niusole    {M.   jnriformis).     Note  the  relation   it  bears  to 
the  foramen  ischiadicum  majus. 

(c)  Tendon  of  obturator  internus  muscle  {M.  obturator  iniernus),  pass- 

ing through  the  foramen  ischiadicum  minus  and  having  the  Mm. 
gemelli  superior  and  inferior  above  and  below  it. 

(d)  Quadratus  femoris  muscle  (M.  quadratus  femoris). 

(e)  Smallest   adductor  muscle    (M.   adductor   minimus)    (0.    T.   upper 

adductor  magnus). 
(/)    Tendon  of  the  obturator  externus  muscle  (M.  obturator  externus). 

Blood-vessels.     (Fig.  48.) 

(a)  Above  the  M.  piriformis: 

(aa)  Superior  gluteal  artery  (A.  glutaea  superior). 

{aaa)    Upper  ramus  {ramus  superior), 
(aab)    Lower  ranuis  (ramus  inferior). 

(ab)  Superior  gluteal  veins  (  Fc.  ghUaeae  superiores). 

(b)  Below  the  M.  piriformis: 

(ba)  Inferior  gluteal  artery  [A.  glulaea  inferior)    (0.  T.  sciatic 

artery). 

(baa)  Coccygeal   branch,    passing    inward    between    the 

greater  and  lesser  sacrosciatio  ligaments  to  reach 
the  integument  and  fascia  in  the  region  of  the 
coccyx.  Some  twigs  derived  from  this  have 
already  heen  cut  in  rellectiug  the  muscle. 

(bab)  Companion  artery  of  the  great  sciatic  nerve   (A. 

ciimitans  A',  ischiadici) . 

(bac)  Arlery  to  (he  quadratus  femoris.     This  artery  will 

ser\-e  as  a  guide  for  the  nerve  to  this  muscle  in 
(lie  furdier  dissec(ion. 

(bb)  Jnferif)r  ghdeal  veins  ( T')'.  glutncae  infcrinrcs). 

(be)  Internal  pudendal  arlery  (,l.  jiiidrnda  iiiliTiin).  The  pudie 
vessels  can  be  seen  emerging  from  the  pelvis  through  the 
loi-aiiieii  ischiadicinii  majus  and  immediately  re-enter- 
ing    through     (he     forajnen     ischiadicum     minus.       No 


DISSECTION    OF    THE    LOWER    EXTREMITY 


127 


blanches  of  these  vessels  are  found  at  this  stage  of  the 
dissection.     What  is  the  canal  of  Alcock? 
(bd)   Terminal  branches  of  the  medial  circumflex  artery  {A.  eir- 
cum.fle.ra  femoris  medialis).     What  is  the  "crucial  anas- 
tomosis'"? 


Fig.  48. 


A.  glutaei    -^ 
superior 


A.  pudendx    \      ^| 
communis 


A.  perl  )rn 
prim  I 


Arteries  o£  the  gluteal  region.    The  Mm.  glutueus  max.  antl  med.  are,  in  great  part,  removed.     (Alter 
Gegenbaur,  Lehrb.  dcr  Anat.  des  Jleusch.,  Leipzig,  1H99,  7  Aufl.,  Bd.  ii.  p.  2.S5,  Fig.  Mo.) 

Nerves.     (Fig.  49.) 

(a)  Above  the  M.  piriformis: 

(aa)    Superior  gluteal  nerve  (N.  glutaens  superior). 

( b )  Below  the  M.  piriformis  : 

(ha)  Great  sciatic  nerve  (A',  ischiadicus) .  This  nerve  often 
divides  into  two  branches  (N.  peronaeus  communis  and 
N.  tibialis)  over  the  piriformis  nrasele.  The  nerve  sup- 
plying the  M.  obturator  intei-iius  and  M.  gemellus  su- 
perior will  be  found  lying  .just  lateral  to  the  pudic 
vessels.  It  rests  upon  the  Ijase  of  the  spina  ischiadica. 
To  expose  the  nerve  to  the  qnadratus  femoris  and  gemel- 
lus inferior,  reflect  the  gemelli  muscles  under  which  it 
runs.  When  traced  as  far  as  tlie  gemellus  inferior  exer- 
cise great  care  and  avoid  injury  to  the  twig  passing  into 
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this  muscle.  The  quadratus  femoris  may  now  be  reflected 
by  detaching  it  fidin  the  femur  and  turning  it  towards 
the  ischial  tuberosity.  The  nerves  supplying  these  mus- 
cles are  derived  from  the  tibial  nerve  (jV.  tibialis),  a 
branch  of  tlie  N.  ischiadicus. 

Fig.  49. 


M.  glutocu: 


N.  glutaeus  siij 


Ljg.  sacrotubero.suin 


N.  pudenda 


Eamus  perineal. 
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Nerves  of  tlie  gluteal  region  (after  Hir.sclifeld,  .simf.lifled).     (From  Poirier  et  Charpy,  Traile  d'Aiiat. 

lliuu.,  Paris,  l.'iDg,  t.  iii.  p.  1111,  Fig.  .i.sU.) 

(&6)   Posterior  cutaneous  iiei've   of  thigh    (N .   cuiancua  femoris 
jiiistcriiir)    (().  T.  suiall  sciatic). 
(bba)    Liferior    nerves    of    liullock    (/Y».    eluniiim    infc- 

riiires). 
(Iibb)    I\'riueal  branches   {rnmi  prriiu'ajr^). 
(be)    Pudendal    noi-ve     ( /Y.    jiiiilciiilii.'^)     ( O.    T.    inlei'nal    pudic 

nerve). 
(bil)    Liferior  gluleal  nerve  (A',  i/hiliinis  ijifrrinr) . 

Mm.  Glutaei  Medius  et  Minimus  and  Adjacent  Structures. 

Tlif  M.  g'lutaeus  nifdins  should  ])o  reflected  aftei'  a  careful 
8tudy  has  been  made  of  tlie  precedinc;'  structures.     Rotate  the 
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thigh  lateralward.  Pull  the  M.  glutaeus  maxmius  well  outward 
and  divide  its  aponeurosis  of  insertion  downward  for  a  distance 
of  five  to  seven  centimetres.  Grasping  the  cut  edge  of  the  fascia 
lata  just  separated  from  tlie  M.  glutaeus  maximus,  pull  it  out- 
ward and  dissect  in  tlie  interval  between  it  and  the  M.  glutaeus 
medius.  By  traction  upon  tliis  band  the  deep  surface  of  the 
tensor  muscle  of  the  fascia  lata  (M.  tensor  fasciae  latae)  (O.  T. 
tensor  vaginae  femoris)  may  be  exposecL  It  is  covered  by  a  layer 
of  fascia.    The  student  should  now  find — 

(a)  Terminal  branch  of  superior  gluteal  nerve,  piercing  tlie  anterior  bor- 
der of  tlie  M.  glutaeus  minimus  and  entering  the  M.  tens(.ir  fasciae 
latae. 

(h)  Ascending  branch  of  lateral  eircumllex  artery  {ramus  asccndeiifi  A. 
circumflexae  femoris  lateralis). 

Separate  tlie  M.  glutaeus  medius  from  the  M.  glutaeus  mini- 
mus by  passing  the  fingers  l)etween  their  posterior  liorders. 
When  completely  isolated,  divide  the  M.  glutaeus  medius  five 
centimetres  above  the  trochanter  major  and  reflect  tlie  two  ])arts 
upward  and  downward  respectively.  Carefully  preserve  the 
vessels  and  nerves  between  the  two  muscles  and  clean  them  thor- 
oughly. Wliat  vessels  and  nerves  are  exposed?  Trace  each  to 
its  termination.    Can  you  find — 

(a)   Bursa  trochaiiterica  M.  glutaei  medii  posterior? 
(h)   Bursa  troeiianterlca  M.  glutaei  medii  anterior f 

Where  is  the  bursa  M.  piriformis? 

Detach  the  M.  glutaeus  minimus  from  its  origin  and  reflect  it 
downward.  Observe  the  capsular  ligament  of  the  hip-joint  {cap- 
sula  arUcularis).  AVhere  is  the  bursa  trorhanfcrica  M.  glutari 
minimi?  Find  the  reflected  head  of  the  M.  rectus  femoris.  What 
is  the  action  of  the  muscles  supplied  by  the  superior  gluteal 
nerve  ? 

POPLITEAL    SPACE  (FOSSA    POPLITEA). 
Before  beginning  the  dissection,  review  the  surface  anatomy 
of  this  space,  noting — 

(a)  Lateral  hamstring,  formed  l)y  the  l)iceps  muscle. 

(b)  Medial  hamstring,  formed  by  the  tendons  of  the  semitendinosus  and 

semimembranosus  muscles. 

(c)  Tendon  of  adduct(jr  magnus  mu.scle.     Can  you  ti-ace  it  a-  far  down- 

ward as  the  adductor  tuliercle"?     In  what  position  of  the  leg  can 
this  tendon  be  outlined  most  easily? 
0 
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(rf)    Epicoiulyles  of  femur.     Which  is  the  more  prominent"? 

(<  )    Line  of  tlie  knee-joint.     Flex  and  extend  the  leg  to  render  this  study 

easier. 
(/")    Head  of  iil)ula    {( apil  iilinii    Jihiilfic).      Dcleiinine   its   rehiliou   to   the 

(il)ia  and  IVnuir. 
(ff)    Position  of  eommon  ])eron('al  nerve  (A'.  iicnuKtcua  ciniimiinin).     What 

i-ehition  does  it  bear  to  the  lateral  liamslring  muscle'? 

Skin  and  Superficial  Fascia. 

]\[ake  an  iucisiou  iu  the  middle  line  of  the  posterior  surface 
of  the  thigh  through  the  popliteal  fossa  from  a  point  ten  or 
twelve  centimetres  above  the  bend  of  the  knee  to  a  jjoint  ten 
centimetres  below  it.  Two  transverse  incisions  should  next  be 
made,  one  at  each  end  of  the  vertical  incision,  and  the  tiaps 
formed  reflected  medialward  and  lateralward  respectively.  (See 
Figs.  3  and  52.)  Make  the  parts  tense  ])y  means  of  a  large  block 
placed  under  the  knee. 

Note  the  general  characteristics  of  tlte  superficial  fascia.  Ee- 
move  this  fascia  piecemeal,  examining  the  following: 

(a)  Twio'u;  of  jiosterior  cutaneous  nerve  of  thigh  (iV.  cutancus  femoris 
jKiatcrior)  ( ( ).  T.  small  sciatic).  In  Avhat  part  of  this  space  does 
the  terminal  branch  of  (his  nerve  ])ierce  the  deep  fascia"? 

(h)  Small  saphenous  vein  (  1'.  saplicua  parva).  I-'re.serve  intact  this 
vein  and  any  of  its  radicles  Ihat  you  may  hnd.  What  is  the  femoro- 
po])lileal  vein  ( F.  femoropoplitea)''.      (Vide  Spalteholz,  Fig.  500.) 

(c)  Superticial  lymphatic  vessels  (vasa  lymphatica  superfioialia) .  (Vide 
Fig.  r,o.) 

Boundaries  of  Fossa  Poplitea. 

The  fossa  poplitea  is  diamond-shaped.  Its  roof  is  formed  by 
the  deep  fascia  (fascia  cruris),  sometimes  called  the  "  popliteal 
fascia."  Note  carefully  the  density  of  this  fascia.  After  the 
fascia  has  been  studied,  incise  it  in  the  median  line  and  reflect 
each  way.  Care  should  be  exercised  to  avoid  injuring  the  com- 
municating fi])ular  nerve  (N.  communkans  peronacus)  and  a 
bursa  situated  between  the  M.  semimenil)ranosus  and  the  medial 
head  of  the  M.  gastrocnemius. 

Next  study  the  lateral  lioundaries  : 

(a)    Piicejis  muscle  (M.  hiccpa  fcmnris). 

(l)}    SemKeiidiiUJSUs  muscle  (71/.  Kriiiilcndinosus). 

(r)    Semimembranosus  muscle  (M.  gcmiincniliranosus). 

ill)    ("fa^d'ociiemius  muscle   {1\[.  ijastronK-iiiiits). 

idii)    Lalcral  head    {lapnl  Jalcralv). 

(ill)]    Medial    head    (ciijiiil   mrdiiilr). 
(c)    Plantaris  muscle  {M.  phiiihiris). 
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Fig.  50. 


feJ* 


«;' 


Lyruphoglandulae  popliteac  , 


_\as  IjTnphatieum  profundum 


?—  Fu^^a  pnplij'.a 


V.  saphena  pan  e 


The  superficial  lymphatic  vessels  of  the  posterior  side  of  the  lower  extremity  and  the  deep  lymphatics 
of  the  popliteal  space.     (After  Toldt,  .Vnat.  Atlas,  Wien,  19U0,  2  Atifl.,  p.  709,  Fig.  1U91.) 
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The  exposed  parts  oi'  each  of  these  muscles  should  be  care- 
fully cleaTied. 

Romove  the  fat  of  the  fossa,  carefully  dissecting  out  its  con- 
tents (ride  infra). 

In  cleaning  the  structures  in  the  fossa,  avoid  disturbiug  their 
relations. 


Fig.  51. 


Tend.  M.  quadritT'iK  !vm 
PutelUi 


F;tscia  lata 


trlt     Y      \la] 


M.  qnadr  c  fs  f  m 
Liff.  patcll.  \>Tu\    m    1 


CLtiidyl.  med. 


M.  srarilis — 


N.  .saph(.'na  mat, 

M.  .sirli  n  lb 


M    4       1  ii-./pN  (rin.  ct 
M    t  Hi  >r  faNfiau  latae 


Cap.  art.  over 
the  I'laid.  hit. 


M.  sastfif. 
(caput  lat.) 


^r  liicop.s  fcm. 


\    \    r  u  1  us  foiu. 


Cap.  art.  over  the  c       1  1 

M     Lmim  uib 

M.       L  It     1  1 
M.  gastroc.  (caput  mcd.) 


V    I    lit    I 
A.  puplitca 

LjTuphoglaud.  iiojilil. 


Cross-sccl  iiai  of  llic  arTiciilatio  ^.^laiil.  f)as^illg  through  the  middh>  of  tlie  p.itcUa.  Right  si<le,  .^eg- 
mi.ait  di.stal  to  llie  line  of  section  (P.  Fredel).  (From  I'oiriia'  et  ('harp\-,  Tiaite  d'.^lult.  hum.,  Pari.s 
1901,  'Jed,,  t.  ii.  p.  'JJi;,  Fig.  ISU.) 


Contents  of  Fossa  Poplitea.     (Figs.  51-53-) 

Nrrrrs.      (  Ui.os.   ',1   imd  ,02.) 

(a)    Tibial  nerve   (A'.  llhiiiUs)    (0.  T.  iulei'iKil  pdpliteal  nerve).     What 
ihi  its  |j(i.s;ili(iii  in  the  t'ossa  '. 
(act)   Mnscultir  lirtiiiehes   {ninii  111  iixciiltiii'^).     t)isseel   each   imis- 

ciilar  hraiicl)  (uil   earernlly  tinil  Iraec  inl<i  the  iiuisele. 
(nil)    Aiiiciihir  hrnnch    (irniiiis  nrlinilinis) . 
(fii')    l\[e(h'al    ciilnneiiiis    nerve    of    llie    calf    {X.    ciilaiii-iif    surai' 

mcdialh)    (O.  T.  ner\-ns  eoiiiiiiiiiiietins  tibialis).' 
(ad)    Iiiterosseoiis  nerve  of  the  le.o'  {N.  iiilrrosscus  cn(ri:<'). 
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(6)  Coniinon  peroneal  nerve  (A'.  pero)taeus  communis)  (0.  T.  external 
popliteal). 

(ha)    Miisculai-  l>ranches  {rami  muscidares) . 

{hh)  Latei-al  cutaneous  nerve  of  calf  {A^.  cutancns  surae  lat- 
eralis). 

(he)  Pei'oneal  anastomotic  branch  (ramus  anastom.oticus  pero- 
mu'us)    (().  T.  nervus  cnmmunieans  liljularis). 

(c)  Posterior  cutaneous  nerve  of  thi.oh  (A^  cntaneus  femoris  posterior) 

(0.  T.  small  sciatic  nerve).     This  nerve  is  found  directly  under- 
neath the  fascia.     Its  branches  have  already  been  referred  to. 

(d)  A  branch  of  the  ol)turator  nerve   (A^.  obturatorius)    descends  into 

the  space  in  close  relation  to  the  arteiy. 

Fig.  52. 


M  aililiK  tor  mig-nns 


Ramus  must  nlaris 


\    tihiUis 
M.  semimembniKtsu 
Hr.  sfnntC'ndiiMisns 


M.  vnstus  mudialis 
A.  genu  sup.  mcl 


Fossa  pt.iplitL  I 
Twig  to  the 
A.  poplitca 


Riimi  mu.'rcularc' 


7 /I  /'"^''^^    1 

;;  '•'''/    Uingiim  I  M,  hicipitis 

Caput      j      I'unioris 

breve    J 

N.  peronaeus  cnm- 

munis 

Ramus  artieularis  for 

the  kuee-joiiit 

Ramus  museularis 


A  genu  sup.  lat. 
\  cut.  surae  lat. 
V  genu  mciliii 


A.  suralis  mediali-^    V''  f'''^  '•  i 


Ramus  articularis 
A.  genu  inf.  mcd 


M.  gastrocneraius 
(caput  medialej 


M.  soleus- 
Tendon  r.f  the  M 
jilantaris 

N.  ent.  surae  mcd  ■ 
M.  popliteus 


M  plantaris 
A  suralis  lateralis 


N  peronaeus  communis 

-V  genu  inf.  lat. 
INI   gastrociH'inius  (rajaat 
laturalej 

Vrf  us  tendinous  M,  snlei 


fU  I  1\  iLiimus  anast.  yjen 


ur  ills 


Thf  popliteal  space.     I  Alter  Toldt,  Anat.  Atlas,  Wien,  1900,  2  Aufl.,  p.  r,31,  Fin.  1010,  and  (3  Anfl.  )  p.  .842, 
Fig.  127.S,  and  CuiiniiiKham,  Manual  of  Prae.  .Vnat.,  Phila.,  1903,  3d  ed.,  vol.  i.  p.  17-1,  Fig.  M.) 


ArterlfS.      (Figs.  52  and  5.3.) 

(a)    Popliteal  artery    (J.   popUtea).     Note  especially  the  relation  that 
this  ai'tery  bears  to  the  structures  contained  in  the  space 
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and  dissect  out  its  brandies.     Determine  accurately  llie 

vessels  wliieli  enter  into  the  anastomosis  about  the  knee. 
(aa)   Lateral  suiieiior  artery  of  knee  (^-i.  <jciin  superior  lateralis) 

(0.  T.  superior  external  articular  arleiy). 
{ah)   Medial  superior  arteiy  of  knee  (^1.  (jenu  superior  medialis) 

( O.  T.  superior  internal  articular  artery). 

(ac)  ]\Iiddle  artery  of  knee   (A.  genu  media)    (0.  T.  azygos  ar- 

ticular artery). 

(ad)  Lateral  inferior  artery  of  knee  (A.  genu  inferior  lateralis) 

{0.  T.  inferior  external  articular  artery). 
{ae)   Medial  inferior  artery  of  knee  (^i.  genu  inferior  medialis) 

(0.  T.  inferior  internal  articular  artery). 
(af)    Sural  arteries   {^la.  surales). 
What  is  the  rete  artieulare  genu?    What  is  the  rete  patellae? 

Fig.  53. 


A.  poplitca 


A.  guuii  sup.  med. 


A.  genu  iuf.  med. 


Art.  nutric.  til). 
A.  ree.  tilt.  med. 

A.  til..  iii,«t. 


\.  genu  sup.  Lit. 


\.  genu  media 


'~-'.Va.  surales 


i.  genu  ini.  lat. 


A,  recurrens  tib,  XH>st. 

j 1.-\.  fib,  .sup. 

---A.  tibialis  aut. 

—  .V.  tibialis  post. 

-  .\,  pev'iuaeus 


Sehema  of  the  A.  poplitea.     (From  Poirier  et  Cliarjiy,  Traiie  <rAuaf.  hum.,  Paris,  p:i01,  2  erl.,  t.  ii. 

]),  K31I,  Fig.  'M.S.) 


Veins 


(a)   Popliteal  veins  [Tv.  poplitene). 

(ua)    Small  saphenous  vein  (  V.  saplirna  piarva). 
(all)    Arlictilar  veins  of  kuee   (Vr.  (trIieuUircs  genu), 
(ne)    Latei-al  coiiipaiiiou  vein    (  1'.  roiuilaus  lali'ralis). 
(ad,)    Medial  coni|iauiou  \-ein   (  F.  eoinilans  medialis). 
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Note   especially   the   relation   of  the   vein   to   the   artery  in   the 
upper  and  lower  parts  of  the  fossa.     Incise  the  vein  longitudinally 
and  search  for  valves.     Are  any  present? 
Lymphatics.     (Tide  Fig.  50.) 

(rt)   Popliteal  lymph-nodes   (hjmphofjJandiiluc  popliteae). 

How  many  do  you  find"? 
(&)   Deep  lymphatic  vessels  (vasa  hjmphatica  profunda). 

Study  in  the  floor  of  the-  fossa — 

(a)  Popliteal  surface  {jAanum  popAiteum)  of  the  femur. 

(b)  Posterior  ligament    (ligamentum  popliteum  obliquum)   of  the  knee- 

joint. 

(c)  Strong  fascia  covering  popliteal  muscle.     From  what  muscle  is  this 

fascia  derived? 

A  careful  drawing  of  the  boundaries  and  contents  of  this 
fossa  should  now  be  made.  Each  structure  should  be  shown  in 
its  proper  relation  and  carefully  labelled.  To  complete  the  study 
make  use  of  cross-sections.  Make  a  drawing  of  a  section  through 
the  middle  of  the  space,  labelling  each  structure  found  and  giving 
correct  relations. 

POSTERIOE  SURFACE  OF  THIGH   (FACIES  FE MORIS 

POSTERIOR). 

Make  a  vertical  incision  through  the  belt  of  skin  remaining 
in  the  middle  of  the  thigh.  Reflect  the  flaps  thus  formed  lateral- 
ward  and  medialward  respectively. 

Superficial  Fascia  and  Cutaneous  Nerves. 

Note  carefully  branches  of  arteries  and  radicles  of  veins. 
Preserve  these  as  carefully  as  possible  and  trace  back  the  larger 
vessels.  Study  the  cutaneous  nerves  in  the  superficial  fascia. 
Consult  Fig.  47,  p.  12-1. 

(a)  Branches  of  the  posterior  cutaneous  nerve  of  the  thigh  {N.  cutaneus 
femoris  posterior)   (0.  T.  small  sciatic). 

(6)  On  the  lateral  surface  of  the  thigh,  passing  backward,  branches  of 
the  lateral  cutaneous  nerve  of  the  thigh  (N.  cutaneus  femoris  lat- 
eralis)  (0.  T.  external  cutaneous). 

(c)  On  the  inner  aspect  of  the  thigh,  near  the  knee,  the  cutaneous  branch 
of  the  obturator  nerve  (ramus  cutaneus  nervi  obluratoris)  ;  also 
twigs  from  the  rami  cutanei  anteriores  nervi  femoralis. 

Deep  Fascia  (Fascia  lata).     ("  Broad  Fascia.") 

Clean  away  carefully  and  completely  the  superficial  fascia 
and  expose  the  deep  layer  of  fascia.    Note  especially  its  thick- 
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ness  at  different  levels.  The  deep  fascia  may  next  be  removed. 
Follow  the  rule  already-  given  for  removal  of  fascia.  Avoid  the 
nervus  cntaneus  femoris  posterior  in  the  median  line. 

Muscles  of  Back  of  Thigh. 

Note  carefully  the  form,  position,  origin,  insertion,  action, 
and  nerve  supply  of  each  of  the  following : 

(a)  Biceps  muscle  of  thigh  (71/.  biceps  femoris) . 

(aa)  Long  head  (caput  longiim). 

(ab)  Short  head  (caput  breve). 

(b)  Seinitendinosus  muscle  (M.  semitendinosus). 

(c)  Semimembranosus  muscle  (M.  semimembranosus) . 

What  do  you  understand  by  the  liamstring  muscles'? 

Nerves  of  Back  of  Thigh. 

(a)  Posterior  cutaneous  nerve  of  thigh   (N.  cutaneus  femoris  posterior) 

( (_).  T.  small  sciatic).  This  nerve  will  be  found  directly  underneath 
the  deep  fascia  in  the  median  line  of  the  thigh. 

(b)  Great  sciatic  nerve    (A"',   ischiadicus).     Note  the  level  at  which   this 

nerve  divides  into  the  N.  tibialis  and  the  N.  peronaeus  communis. 
What  are  I  he  muscular  branches  {rami  musculares)  of  the  nerve 
and  to  what  nniscles  are  fhey  distributed?  What  is  the  relation  of 
the  N.  peronaeus  counnunis  to  the  biceps  nnisele'?  Is  there  a 
triangle  formed  by  the  hamstring  nmscles  in  which  you  can  readily 
find  the  N.  ischiadicus? 

Blood-vessels  and  Lymphatics  of  Back  of  Thigh. 

The  foik»wiug  arteries  and  accompanying  veins  will  be  seen 
piercing  the  large  muscle  inserted  into  the  linea  aspera.  What 
muscle  is  this? 

Arteries. 

(a)  Uii-st  perforating  artery  (^4.  perf oralis  jrrima). 

(b)  Second  perforating  artery  (^1.  perforaiis  secunda). 

(c)  Third  perforating  artei'v  (.1.  perforaris  terlia). 

Determine  from  which  of  these  arteries  the  superior  nutrient 
artery  of  the  femur  (A.  mitricia  femoris  stipe lior)  and  the  infe- 
rior nutrient  artery  of  the  femur  (^4.  mitricia  fetnoris  inferior) 
are  deri\'cd.  Clean  each  artery  and  trace  it  back  to  the  muscle 
which  it  jiierces.  Dissect  out  the  fibrous  passage-wav  through 
which  each  artery  passes.  Note  that  tliese  o]ienings  are  in  the 
sjime  line  with  and  exactly  annlogous  to  the  one  through  which 
the  terminal  portion  of  the  deep  femoral  artery  (A.  proftiuda 
femnri.^)  i)asses  to  the  back  of  the  thigh.  Tlie  terminal  part  of 
this  fu-tci-y  is  sometimes  called  the  "  fourth  ^lerforating  artery." 
AVhat  is  the  purpose  of  these  fibrous  nrclies? 
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Veins. 


(a)   First  perforating  vein   (  F.  perforans  prima), 
(h)    Second  perforating  vein  (  V.  perforans  secunda). 
(c)   Femoropopliteal  vein  (F.  femoropopUtea).     Into  what  larger  vein 
does  each  empty? 

Fig.  54. 


A.  epig-astrica  superf, 
A.  cirrumflexa  ilium  superf. 


A.  oirenmflexa  fern.  lat. 


Ramus  deso.  A.  cirr.  fern,  lat. 


VAa.  piidiTidjiu  '.-xt. 


A.  (.'ircumflexa  Died. 


A.  genu  sup.  lat. 


— A.  prof,  fomoris 
..-^A.  perforans  ftrima 


— -A.  perforans  seounda 


_.A.  perforans  tertia 

,.  A.  genu  suj-irema 


.A.  genu  sup.  med. 


Sehema  of  the  arteria  femoralis.     (From  Polrier  et  Charpy,  Traite  d'Anat.  hum.^ 
Paris,  lyui,  2  ed.,  t.  ii.  p.  My,  Fi^.  J71.) 

Determine  accurately  the  course  of  each  of  the  preceding  arteries  and 
veins.     What  is  their  relation  to  the  M.  vastus  lateralis? 
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Lymphutivs.     (Vis:.  50.) 

Do  you'find  iiiiy  lymphatic  vessels?  If  so,  determine  their  course  and 
distribution.  Are  any  lymph-uodes  (Ii/iiiplior/landulue)  to  be  found 
in  this  region  ? 

Great  Adductor  Muscle  (M.  adductor  magnus). 

After  having  cuiitpleted  tlie  dissection  of  the  popliteal  sur- 
face, divide  the  conjoined  tendon  of  the  M.  semitendinosus  and 
M.  biceps,  exposing  the  origin  of  the  M.  semimembranosus. 
After  studying  the  origin  of  this  musch'  ;ind  charting  the  length 
and  breadth  of  its  origin,  reflect  it  downward. 

Determine  accurately  the  relation  of  the  M.  adductor  magnus 
to  the  linea  aspera.  What  is  the  adductor  tubercle?  The  form, 
position,  origin,  insertion,  action,  and  innervation  of  the  great 
adductor  muscle  can  best  be  studied  later. 

Anastomosis  upon  the  Back  of  the  Thigh.      (Fig.  54.) 

What  vessels  enter  into  the  formation  of  this  anastomosis? 
How  would  the  circulation  to  the  leg  be  carried  on  if  the  common 
femoral  artery  were  ligated.'  Where  may  the  femoral  artery 
l)e  ligated  most  advantageously,  and  with  the  greatest  possi- 
bility of  the  establishment  of  a  collateral  circulation? 

ANTERIOR    SURFACE    OF    THIGH    {FACIE S   FE MORIS 

ANTEBIOR). 

Skin  and  Superficial   Fascia  of  Upper  Part  of  Anterior  Surface   of 
Thigh. 

Make  the  following  incisions: 

(a)  From  the  spina  anterior  superior  along  the  line  of  the  inguinal  liga- 

ment of  Foupart  to  the  symphysis  pubis. 

(b)  From  the  medial  extremity  of  (a)   downward,  just  lateral  from  the 

scrotum  and  along  the  medial  surface  of  the  thigh  for  a  distance 
of  ten  centimetres. 

(c)  From  tlie   lower  extremity  of    (b)    transversely  laterahvard  over  the 

anterior  surface  of  the  tliigh  to  its  lateral  aspect. 

Raise  the  quadrilateral  flap  thus  outlined,  taking  no  fat  of  the 
superficial  fascia  with  it. 

In  the  superficial  fascia  of  the  lower  part  of  the  anterior 
abdominal  wall  two  layers  ai'c  demonstrable, —  (1)  more  super- 
ficial ((Jami)er's  fascia),  fatty,  continuous  with  the  fatty  super- 
ficial fascia  of  tlie  thigh;  and  (2)  a  dee]ier  layer  (Scari^a's 
fascia),  devoid  of  fat,  inserted  into  the  fascia  lata  a  little  below 
Poupart's  ligament.     Study  this  fascia  in  conjunction  witli  the 
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Fig.  55. 


Lif/.  huniiii'il 


Ljinphoglandulac 
ingninale-i         "v^ 


A.  fumoriUis 

V.  fumorali^ 

Marf/o  f ale/for  III  i  s 

Lymph  oglanrliiliiL 
.sulfiiigiiinalcs 
tjupcrtlciulca 


V.  saphena  magiia  _ 


The  superlicia!  lymphatics  of  thr  inguinal  and  a.ljaecnt  regions.     (After  ToMt,  Anat.  Atlas. 
Wien,  lUUU,  -2  Aufl.,  p.  TUtl,  Fig.  luss. ) 
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dissector  of  the  abdomen.    What  bearing  have  the  attacliments 
of  Scarpa's  fascia  upon  the  distribution  of  extravasated  urine! 
Dissect  out  and  study  carefully  in  the  superficial  fascia  the 
following  structures : 

Veins. 

(a)  Large  saphenous  vein   ( F.  swphena  maijna)    (0.  T.  internal  saphe- 

nous). 
(aa)    Accessory  saphenous  vein   ( F.  saphena  acccssoria),  incon- 
stant. 
(h)    Superficial  epiga-stric  vein   (  U.  epigasirlca  superficialis) . 

(c)  Sui^erheial  circumfle-\  iliac  vein  (  V.  circumflexa  ilium  superficialis). 

(d)  External  pudendal  veins  (Vv.  pudendae  externae). 

Arteries. 

{a}    Superficial  epigastric  arteiy  (^i.  epitjaslriea  superficialis). 

(b)  Superhcial    eircunifle.x    iliac    artery    (.1.    circumflexa    ilium    super- 

ficialis). 

(c)  External  pudendal  arteries  (Aa.  pudendae  externae)    (0.  T.  super- 

ficial and  deep  external  pudic  arteries). 

(d)  Liguinal  i-ami  of  femoral  artery  (rami  inguinales  A.  femoralis). 

Li/m/jlialics.     (Fig.  5.5.) 

(a)    Inguinal  lymph-glands  (li/mplioglandulae  inguinales) . 

Whence  do  they  draw   lymph?     Whither  does  the  Ij'mph  go 
from  them "? 
(&)    Superficial  subinguinal   lymph-glands    (hjmphoglanduJae  suhingui- 
nales  superficiales) . 

Whence  do  they  draw  lymph?     Whither  does  lymph  go  from 
them? 

Nerves.     (See  Fig.  5G,  p.  143.) 

Avoid  injury  to  the  N.  ilio-inguinalis,  N.  spermaticus  externus,  N. 
lunibo-inguinalis,  and  N.  cutaneus  femoris  lateralis.  These  nerves  are 
to  be  studied  thoroughly  a  little  later,  when  the  rest  of  the  skin  on  the 
anterior  surface  of  the  thigh  is  removed. 

Oval  Fossa  of  Thigh  (Fossa  ovaHs)   (O.  T.  Saphenous  Opening). 

The  structures  to  be  studied  at  and  about  tlie  oval  opening 
include — 

(a)    Falciform  margin   (margo  falciformis). 

(aa)    Supei'ior  cfirnu  (cornu  superius). 

(all)    In  f'crior  cornu   (ciirini  inferius). 
(h)    Covei'ing  of  ciibriform  fascia  (fascia  cribrosa). 

(c)  Junction  of  V.  saphena  magna  with  V.  femiiralis. 

(d)  Lymph-glands. 

Remove  with  great  care  the  superficial  fascia  of  the  region, 
beginning  over  the  u]»iier  iiart  of  the  M.  ndductor  longus  and  M. 
pcctitieus,  cleaning  the  dec])  fascia  {fa.^r'nt  laid)  lying  beneath. 
Note  that  the  hitter  is  attiiched  above  to  the  posterior  margin  of 
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Poupart's  ligament.  FoUowiug  this  portion  of  tlie  fascia,  fascia 
pectinea  (0.  T.  pubic  portion  of  fascia  lata),  lateralward,  it  will 
be  seen  to  pass  beneath  the  femoral  vessels  so  as  to  line  the  fossa 
iliopecthiea,  becoming  continuous  lateralward  with  the  fascia 
iliopectinea.  The  inferior  cornu  of  the  falciform  margin  is  now 
visible.  It  belongs  to  that  part  of  the  fascia  lata  which  lies 
lateral  from  the  fossa  ovalis, — viz.,  the  superficial  laijcr  of  tlie 
fascia  lata  (0.  T.  iliac  portion  of  fascia  lata), — and  is  inserted, 
medialward  into  the  fascia  pectinea  or  deep  layer.  Observe  the 
cribriform  fascia  {fascia  crihrosa)  closing  tlie  aperture  of  the 
fossa  ovalis.  The  superficial  subinguinal  lymph-glands  nmst  be 
removed  to  display  it  properly.  What  vessels  pass  through  this 
fascia  cribrosa? 

Remove  the  fascia  cribrosa  carefully,  so  that  the  edge  of  the 
margo  falciformis  and  its  cornu  superius  nuiy  be  clearly  defined. 
The  upper  horn  {cornu  superius)  ((.).  T.  femoral  ligament  or 
Hey's  ligament  or  ligament  of  Allan  Burns)  consists  of  two 
layers,  an  anterior  and  a  posterior. 

The  antei-ior  layer  of  the  enrnu  sii|iei'ius  is  a  broad  lamina,  strength- 
ened by  Scarpa's  fascia;  it  bounds  the  fossa  o\alis  above  and  lies  ver- 
tically between  it  and  Poupart's  ligament,  to  which  it  is  attached.  The 
posterior,  thicker  layer  of  the  eoruu  snperius  extends  further  upward 
than  the  anterior,  passes  superficial  to  the  femoral  vessels  medialward  and 
ujjwai'd,  a.ssunies  a  h(]i'izontal  position,  hlling  up  the  acute  angle  l)etween 
the  medial  end  of  Poupart's  ligament  and  the  pecten  (jssis  pul)is,  and 
really  foi'ming  (by  fusion  with  the  process  <if  I'ouparCs  ligament  t(]  the 
pecten)  the  anterioi'  <ir  inferior  part  of  the  ligaraentum  lacuiuu'e  [Gim- 
beinati]. 

The  femoral  canal  will  be  studied  farther  on.  Beneath  the 
fascia  cribrosa  within  the  fossa  ovalis  ol)serve  the  dee]i  sub- 
inguinal  lymph-glands  {lymplioglandulae  suhi.n<juinalcs  pro- 
fundae). 

Skin  and  Superficial  Fascia  of  Anterior  Surface  of  Thigh  and  Knee. 

Continue  the  vertical  incision  on  the  medial  aspect  of  the 
thigh  distalward  as  far  as  the  medial  condyle  of  the  tibia.  Make 
another  incision  from  the  medial  condyle  of  the  tibia  lateralward 
across  the  front  of  the  leg  as  far  as  the  lateral  condyle  of  the 
tibia.  Reflect  the  large  flap  lateralward,  taking  no  fat  with  the 
skin  and  avoiding  injury  to  nerves  and  blood-vessels  and  to  the 
subcutaneous  ])raepatellar  bursa. 

Tn  the  fat  of  the  superficial  fascia  dissect  out  carefully  the 
following  structures : 
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Veins. 

(a)  Lai-we  saphenous  vein   (V.  saphena  magna)    (0.  T.  intenial  saphe- 

niius  vein)  and  its  tiibutaries. 

Nerves. 

(o)    Ilio-ing'uinal  nerve  (N .  ilio-inguinalis). 

(b)  Lunibo-inguinal  braucli   of  genitofemoral  nerve    (N.    lumho-ingid- 

Hulis  N.  gemtofemoraUs)    (0.  T.  erural  branch  of  genitocrural ) . 

(c)  Lateral  cutaneous  nerve  of  thigh    (A'.   c'lUancus  femoris   lateralis) 
(0.  T.  external  cutaneous). 

Follow  this  nerve  into  the  sheath  formed  for  it  liy  the  fascia  lata. 
People  whose  occupations  require  excessive  standing  or  walking  (fascia 
lata  tense)  sometimes  sutfer  from  a  severe  neuralgia  of  this  nerve, — 
so-called  "  meralgia  paraesthetica,"  or  "  Bernliardt's  disturbance  of 
sensibility  hi  the  thigh." 

(d)  Branches  of  femoral  nerve  (A',  femoralis)    (0.  T.  anterior  crural). 

(da)   Anterior  cutaneous  rami   (rami  cutanei  anteriores)    (0.  T. 

middle  and  internal  cxitaneous). 
(dh)   Infrapatellar    ramus    of    saphenous    nerve    [ramus    infra- 

patellaris  N.   sapheni)    (0.    T.   jiatellar  branch   of   long 

saphenous).     Look  for  it  near  the  cutaneous  branch  of 

the  A.  genu  suprenia. 
(de)    Cutanerius  ramus  of  obturator  nerve    (ramus  cutaneus  N. 

obturaturii). 

Bursa. 

Subcutaneous  praepatellar  bursa  {bursa  praepatellaris  subcutanea). 
Pinch  up  a  bit  of  tissue  in  front  of  the  patella  with  forceps  and 
make  a  transvei'se  cut  into  the  bursa.     Explore  with  the  huger. 

Deep  Fascia  of  Thigh  (Fascia  lata). 

Clean  tlie  surface  of  the  fascia  lata  carefully  and  examine  its 
attachments  above  and  below.  Compare  with  the  description  in 
your  systematic  text-book.  Pay  especial  attention  to  the  fol- 
lowing points : 

(a)  Superficial  layer  of  fascia  lata  and  marge  falciformis  of  fossa  ovalig 

((.».  T.  iliac  )>ortion  of  fascia  lata). 

(b)  Deep  layer  of  fascia  lata  or  fascia  peetinea  (0.  T.  pubic  portion  of 

fascia  lata). 

(c)  Cribrifonn  fascia  (faseia  cribrosa).    This  is  really  a  thin  continuation 

of  (a). 

(d)  Iliotibial   Ijand    (tractus    iliotibialis    [Maissiati]) .      What   is   its   sig- 

nificance? 

(e)  White  lines  corresponding  to  intermuscular  septa  in  depth. 

(ea)  Lateral    ivitermuseular    septum    of    thigli    (septum,    intermus- 

eulare    [femoris^    laterale)    (0.    T.   external   intermuscular 
sejd  11)11 ) . 

(eb)  Medial    intermuscular    septum    of    thigh    (septum,    intermus- 

rulare    [femoris]    mediale)     (0.    T.   internal   intermuscular 
septum). 
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Fig.  56. 


Pvarni  cut.  iLiit. 


Ramus  N.  cutan.  surao  lat 


';\      N.  saphrmis 


N.  peronaeus  .siij.crf. 


N.  cut.  dors,  mtfd 
K.  C'vit.  dors,  intermcd 

N.  cut.  dors,  lat 


N.  per.  prof. 


Cutaneous  nerves  of  the  flexor  side  of  the  lower  extremity  (schematic).     (From  Gegenbaur,  Lehrb. 
der  Anat.  des  Mensch.,  Leipzig,  1899,  7  Aufl.,  Bd.  ii.  p.  51.i,  Fig.  W;y.) 
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Note  that  these  two  sejitii  divide  the  thigh  into  two  great 
osteofaseiai  compartments,  one  in  front,  the  otlier  behind.  The 
latter  is  further  snhdivided  by  a  Layer  of  fascia,  sometimes  called 
the  "  posterior  intermuscnlar  septum."  Tlie  further  dissection 
will  reveal  the  following  contents  of  these  osteofascial  compart- 
ments.    (Fig.  57.) 


1/  rrciv^  frmnrf^ 


A.  ivivi   r  ill 
.1/.  ,ubhi,-l,,r  l,m,j  /^ 

V.  Siiphriia  ma^'U       /jt 


A,  profiinilju- 
louiLtris 


J/.  .^u„/i,ii,iiii,       xjS^v 


Cross-bLTli.in  (.1  right  tliiKh.  a  littk'  aliijve  its  miildk'.     ISiirfarc  distal  to  tlK'  I'Ut.     (After  Toldt, 
Aiiat.  Atlas.  Wiru.  I'.llill,  -1  Aufl.,  \k  li-lii,  Vig.  IIKU, ) 

(1)  Jii  the  aiitei-i(ii'  ci.steofaseial  compartment  (in  front,  between  the  me- 

dial ami  lateral  septa)  the  extensor  muscles  and  the  femoral  nerve. 

(2)  111  the  piistericir  osteofascial  comijartmeiit  (behind,  between  the  medial 

and  lateral  septa), — 
(a)    Between  the  lateral  and  posterior  sejita,  the  tiexor  muscles  and 

the  fjieat  sciatic  neiwe. 
(6)   Between  the  medial  and  posterior  septa,  the  adductor  muscles 

and  the  obturator  nerve. 


Sheath  for  Femoral  Vessels  and  Femoral  Canal. 

Before  jiroceeding  to  this  dissection,  the  student  should  study 
thoroughly,  on  a  dry  preparation  of  the  pelvis  with  its  ligaments, 
the  following: 

(a)    ln<;iiinal  lis'ament  ui'  I'oupart  (Lif/.  iiiiitiinalc  [I'ditiiarti]). 
(h)    Lacunar  lii;'anieiit  of  tiinibernat   (Lii/.  Uiciuiare  YGimbcrnati\) . 

After  this,  divide  the  coi-nu  sujierius  of  the  niargo  falci- 
formis  of  the  fossa  ovalis  and  carry  the  knife  latcralward  just 


DISSECTION    OF    THE    LOWER    EXTREMITY  145 

below  Poupart's  ligament  to  -witliiii  two  or  two  and  a  half  cen- 
timetres of  the  spina  iliaca  anterior  superior,  so  as  to  sever  the 
attachment  of  this  portion  of  the  fascia  lata  from  the  ligament. 
Reflect  the  fascia  and  margo  falciformis  downward  and  lateral- 
ward.  Carefullj'  i)ick  out  the  fat  and  deep  snbinguiual  lymph- 
glands  immediately  subjacent,  so  as  to  expose  the  connective 
tissue  sheath  of  the  femoral  vessels.  With  the  handle  of  the 
scalpel  gently  separate  the  sheath  from  Poupart's  ligament  in 
front  and  from  Climbernat's  ligament  medialward  from  it. 

What  is  the  shape  of  the  femoral  sheath?  Note  the  points 
where  it  is  perforated  by — 

(a)  Luinbo-inguinal  branch  of  genitofemoral  nerve. 

(b)  Large  saphenous  vem. 

(c)  Lymph-vessels. 

By  a  study  of  the  cadaver,  the  use  of  models  and  a  systematic 
text-book  of  anatomy,  ascertain  how  it  is  that  the  anterior  wall 
of  the  femoral  sheath  represents  the  continuation  into  the  thigh 
of  the  fascia  transversalis  of  the  abdomen,  the  posterior  wall  of 
the  sheath  the  continuation  of  the  fascia  iliaca  of  the  abdomen. 

Next  open  the  femoral  sheath  by  making  three  parallel  and 
vertical  incisions,  the  first  over  the  femoral  artery,  the  second 
over  the  femoral  vein,  and  the  third  one  centimetre  medial 
from  the  second.  The  incisions  all  begin  above  at  the  Lig.  in- 
guinale [Pouparti],  the  medial  one  being  one  centimetre  long, 
each  of  the  other  two  from  three  to  four  centimetres  long.  Note 
the  septa,  dividing  the  sheath  into  three  comi)artments  (Fig. 
58)- 

(a)  Lateral  compartment. 

It  contains  the  A.  fenioralis  and  the  N.  lumbo-inguinalis. 

(b)  Middle  compartment. 

It  contains  the  V.  fenioralis. 

(c)  Medial   compartment    (femoral   canal    or   canalis   femoraUs)     (O.    T. 

crural  canal). 

It  contains   a   lymph-gland    (Rosenmiiller's   lymph-gland),   some 
lymphatic  vessels,  and  loose  areolar  tissue. 

Observe  that  the  femoral  sheath  and  its  contents  completely 
fill  up  the  lacuna  vasorum.  How  is  the  lacuna  vasorum  bounded  ? 
How  is  the  lacuna  musculorum  bounded  ?  What  structures  pass 
through  the  lacuna  musculorum?  This  latter  region  will  be  dis- 
sected later. 

Introduce  the  little  finger  into  the  canalis  femoralis.  How 
long  is  it?    How  is  it  bounded?    Locate  exact  position  of  superior 
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aperture, — the  so-called  "  i'eiiioral  ring"  {<mmilus  femoralis) 
(0.  T.  crural  ring).  What  is  directl)-  medial  aud  what  directly 
lateral  from  this  riug?  How  is  it  closed  above?  Cau  j'ou  find 
the  femoral  se}itum  of  Cloquet  (septum  femorale  [Cloqueti])  f 

What  is  meant  by  femoral  hernia?  Why  should  it  occur 
where  it  does  and  not  elsewhere?  Is  it  more  common  in  males  or 
in  females,  and  why?  What  must  have  been  the  course  of  a 
hernia  presenting  over  the  fossa  ovalis  ?    In  cutting  down  upon 


M.  obliquus  internus 


Fin.  58. 
AiiniK  uK.sis  nt  tin  M  ol)liquii.s  cxtemus  abdominis 

I1S\  LTSlllS 

^(  ui  ihu[](  ( tiin'a 
Ll(/    iiKiHiimli    \r<}N/>((rtr\ 

T  nf/iii(i  viis'irum 


Lli   Jui  ,ni  irr 

[(  nuhfrnati] 


Cnt  erlf?e  of  the 
fu>5<_ia  iliara  „ 

J-n  i(      viiipliiifi-co? 
Fal\  (II pout  luotK  a) 

lll.L,'l.iin!Lll.S 

AnnuUis  IngtiinaJis  snbcittaneus 
The  lacuna  musculorum  and  the  lacuna  vasorum  of  the  leftside,  seen  from  the  internal, 
medial  si<le.     (  After  Toldt,  Anal.  Atlas,  Wien,  TJOU,  'l  And.,  p.  374,  Fi^;.  (ilH.) 

it,  what  are  the  various  coverings  met  Avith  ?  Where  is  such  a 
heniiai  sac  most  subject  to  constriction  f  IIow  could  such  con- 
sti'iction  be  relieved  by  the  knife?  In  cutting  Gimbernat's  liga- 
ment, what  is  to  be  remembered  about  the  origin  of  the  obturator 
ai-terv  ? 


Liiinit  iifi  I  ill  ijifi  tni'ii 
}'a'^'  la  transvcrsalis 
Lnj.  piibinim  [i_'oi)jin-i] 


Femoral   Triangle,  or  Larger  Fossa  of  Scarpa   (Trigonum   femorale 
[Fossa  Scarpae  major])    (O.  T.  Scarpa's  Triangle). 
Remove  the  fascia  lata  from  the  anterior  aspect  of  the  proxi- 
mal third  of  the  thigh.     Do  not  disturb  the  fascia  lata  fartlier 
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A.  epigastrica 

superficial  is 
J/,  tensor  fasciae  latac- 

N.  fcraoralis  - 

A.  femoralls--- 

V.  femoralis- 

M.  sartorius  - 

A.  profunda  femoris  - 


A.  circumflexa 


Ram.  ascendent  - 


femoris  lateralis|j^^jj^^  descendens  - 

Cut  edge  of  the  lamina  Huperjictali^i  - 
fasciae  latac 

A.  pcrlVjrans  prima 

A.  profunda  femoris 

M.  vastus  medinlls 


V.  femoralis 
N.  mpheaas 
A.  femoralis 

M.  rectus  femoris 


Kete  articLilare  genu 


\.  spermatica  externa 


%- — A.  circumflexa  femoris 
medialis 

Ramus  superficialis 


M.  adductor  hrevis 


-~-  M.  adductor  longus 


Anterior  irall  of  tlir  ciiuntis 
adduetorius  [JIuuliri] 


Ramus  muscularis 


A.  genu  suprema 


A  gi  nu  superior  medialis 
Ramus  articularis 

Ramus  saphenus 


The  femoral  artcrv  to  its  entrance  into  Hunter's  <-rtnal.  and  the  deep  femoral  ariery.  The  middle 
segment  of  the  M.  sartorius  has  been  taken  away.  (After  Toldt,  Anat.  Atlas,  Wien,  19U0,  2  Aufl.,  p,  (124, 
Fig.  1003.  J 
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distalward.  Tlie  boundaries  of  the  triangle  may  now  be  defined 
and  its  contents  tlissected  out.  liemove  the  femoral  sheath  and 
clean  the  vessels,  nerves,  and  muscles  related  to  the  triangle. 

How  is  the  femoral  triangle  bounded  above,  lateralward,  and 
medialwardi    iiow  is  its  floor  formed? 

Among  the  contents  And  and  study  the  following,  comparing 
your  tiudiugs  with  the  descrijitions  in  a  systematic  text-book. 

Arteru'g.     {Fig.  59.) 

(a)    Femoral  artery   (^i.  femoralis).     Study  carefully  the  i-elations  of 
this  artery  in  different  parts  of  Scarpa's  triangle. 
(aa)    Superhcial  epigastric  artery   (A.  cpigastrica  supcrfieialis). 
(ah)    Superficial    circumflex   iliac    artery    (^4.    cinumfU'j:a    iUum 
superfickdis) . 

(ac)  Extei'nal  pudendal  arteries  (^1((.  pitdendae  e.xternae)  (0.  T. 

superficial  and  deep  exteriuil  pudic  arteries). 

(ad)  Inguinal  rami  (rami  inguinale^}. 

(ae)  Muscular  rami   (rami  musnilares). 

(af)  Deep  artery  of  thigh  (..4.  profunda  femoris). 

(afa)   Medial  circumflex  artei-j'  of  thigh  (A.  circumflexa 

ft'DKiris  mcdialis)    (0.  T.  internal  circumflex). 
(afh)   Lateral  circumflex  artei'y  of  thigh  (A.  cireumflexa 
femoris   lateralis)    (0.   T.   external  circumflex). 
(afc)    Superflcial  ramus  (ramus  supcrfieialis). 
Veins. 

(a)   Femoral  vein   (  U.  femoralis). 

(aa)    Supei'ficial  epigastric  vein  ( F.  epigastriea  superfieialis). 
(ah)    Superficial    circumflex    iliac    vein     ( F.    eireumfle.ra    ilium 

superfieialis) . 
(ae)    Thoraco-epigastric  \'ein    (  F.  Ilioraeo-ejiii/asl riea). 

(ad)  External  ])udendal  veins   (Fc.  pudendae  e.rteriiae)    (0.  T. 

external  pudic  veins). 

(ae)  Large  saphenous  vein   (  F.  sapliena  magna)    (0.  T.  internal 

saphenous). 

(af)  Deep  vein  of  thigh   (  F.  profunda  femoris). 

(afa)    Medial  circumflex  veins  of  thigh  (Vv.  circumflexae 

femoris   mediales ) . 
(afh)    Lateral    circumflex    \'eins    of    thigh    (Ve.    cireum- 
fle.rae  feDioris  laterales). 
Nerves. 

(a)   Lnmljo-inguinal  nerve   (A^.  lumho-inguinalis)    (0.  T.  crural  branch 

of  geniloerural ). 
(h)    Lalcral   cutaneous  nerve  of  ihigli    (N.   eutancus  femoris   laleredis) 
( ( ).  T.  external  cutaneous). 

How  iiiucli  of  this  n('r\i'  is  in  tlie  triangle? 
(c)   Fenuiral  nerx-e  (N.  femoralis)    (().  T.  anterior  crural). 

W'luil  is  the  i-clntiou  (d'  the  lii-aiu-hcs  o(  this  nei've,  given  off  in 
this  fossa,  to  the  A.  circnmHexa  femoris  lateralis? 
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Sartorius    Muscle    and    Hunter's    Adductor    Canal    (M.    sartorius    et 
Canalis  adductorius   [Hunted]).     (Figs.  59  and  60.) 

Remove  tlie  fascia  lata  from  the  distal  t-R-o-tliirds  of  the  thigh, 
leaving,  however,  the  iliotibial  band  on  the  lateral  surface.  Clean 
the  M.  sartorius  carefully,  watching  for  the  nerves  wliich  are 
near  it  or  pass  through  it.  Study  its  form,  ijosition,  origin,  in- 
sertion, action,  and  innervation.  Whence  has  it  received  its 
name  ? 

What  is  meant  by  "  Hunter's  canal"  or  the  "  adductor 
canal"  (canalis  adductorius  [Hunteri\)t  Note  that  it  is  the 
continuation  distalward  of  the  lacuna  vasorum.     How  is  the 

Fig.  60. 

V.  femoralis      M.  vastus  mcdialis 
A.  fumoralis     I      '-, 


Aponfurotic  nuinji  I   t 

riiir  tnill  ,,/  IIk  ■ 

M.  s     t 


Canaiis  adilmio 

[Hii.iiliri] 
V.  saphena  md^-na 

M.  addactor  tinu 
M.  urn 

A.  perforans  IH 
M.  ficminicmh    in 


1/    mstvf  lalcralis 


s     liitii  iidniiiii.^cular 
7,„„„7S,  lalnvic 
I       ,T,„/,,„„ri.s 
p„lhnr,:) 
I  fadtcu.'i 


I    f  moria 
!    gam) 
n    us 


Cross-section  of  the  right  thigh  through  Hunter's  canal,  a  little  above  the  opening  in  the  adductor 
magnus  muscle.  Surface  distill  to  the  section.  (.Vfter  Toldt,  Anat.  .4tlas,  Wien,  1900,  2  Aufl.,  p.  Ml, 
Fig.  1021.) 


canal  or  tunnel  formed?  Study  the  constituents  of  the  walls  of 
the  canah  Cut  through  the  fibrous  expansion  forming  the  ante- 
rior wail  of  the  adductor  canal  and  study  the  contents  of  the 
canal.  How  do  the  femoral  vessels  leave  the  canal  to  enter  the 
popliteal  space?  Describe  the  opening  in  the  M.  adductor  mag- 
nus (hiatus  tend  incus  adductorius).  At  what  point  do  the  N. 
saphenus  and  the  A.  genu  suprema  leave  the  canal!  Study  the 
lower  part  of  the  A.  femoralis  and  its  relations.  Examine  the 
following  branches : 

(a)   Muscular  rami   (ranii  musculares).     What  muscles  are  supplied  by 
these? 
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(b)    Highest    ailei'y    oi'    knee    (A.    ijcuu    sapreiiM)     (0.    T.    anastnmotiea 
iiuigna ). 
(bci)    Saiilifimus  vanuis   {  rdiuna  vapliciius). 
[bh]    Museulav  ramus   {riDiius  iiiii>:<iilaris) . 
{be)   Arlieulaj'  raiui  (rami  urticularcs). 

Eeview  now  the  feinural  vein  throughout  its  wliole  course, 
examining  its  various  tributaries.  How  does  its  rehitive  position 
as  regards  the  femoral  artery  cliange  as  it  proceeds  distalward 
towards  the  liiatus  tendineus  adductorius  '!  Witli  scissors  slit 
tlie  vein  open  along  its  whole  length  and  look  for  valves.  The 
femoral  vein  is  often  thromljosed  in  the  course  of  tyi)lioid  fever, 
or  in  pelvic  infections,  especially  during  the  puerperal  period 
(phlegmasia  allia  dolens). 

Femoral  Nerve  and  Muscles  of  Front  of  Thigh.     (Fig.  6i.) 

Clean  the  muscles  of  the  front  of  the  thigii  carefully  and 
follow  the  nerve  branch  to  each. 

Study  thoroughh'  the  femoral  nerve  (X.  fenioralis)  (0.  T. 
anterior  crural)  and  all  its  branches,  cutaneous  and  muscular. 
AAluit  are  these  and  what  do  they  sui)ply  ?  Does  the  femoral 
nerve  innervate  joints  ? 

Study  the  form,  position,  origin,  insertion,  action,  and  inner- 
vation of  each  of  the  following  muscles  : 

(a)    Tensor  muscle  of  fascia  lata  {M.  tensor  faseiae  latae)    (0.  T.  tensor 
vaginae  femoris).     Study  exact  relation  to — 
(aa)    Hiotibial  band  (traettis  ilioiibialis   [Muissiati]  ). 

Cut  through  the  iliotil^ial  band  below  the  tensor  nuiscle, 
deflect  it  forcibly  laterahvard,  and  displace  the  M.  vastus 
lateralis  medialwai'd  so  as  to  exjiose  the  lateral  intermuscu- 
lar seiitum  (sejiliuii  iiitermiiseuUiri'  [femiiris]  lalerale). 
How  is  it  attached  at  its  two  edges?  What  important 
structures  perforate  it '? 

Examine  also  the  medial  internniscular  septum   {sepliim 
intermuseiilare  [femoris]  mediale).     AYhieh  is  the  stronger, 
the  medial  or  the  lateral  septum"? 
ib)    Quadrice|)s    ( "  foui--lieaded" )    nniscle   (if  tliiah    (M.   qtiaijrieeps  femo- 
ris ) . 
(bfi)    Ri'cliis  ("slraigld")  muscle  of  thigli   (M.  reelns  femoris). 

(bna)    Bursa  M.  recti  femoris. 
(bl>)    A'aslus  lateralis  muscle    ("lateral  great    iuus<'le")    (:ii.    rastns 

lateralis)    (().   T.   x'astus  externus ) . 
{t)e)    Vastus  medialis  muscle    ("medial   great    muscle")    (.1/.    rastiis 

'me(lialis)    ( ().  T.  x'astus  interuns). 
(/«?)    A'aslus    iulei'Miedius    umscl(>     ( "  intei'mediate    great    uuiscle") 
(M.   rastns  iiiteriiieilins)    ( ( ).   T.  crui-eus). 

Cut  tlirmigh  Ihe  1\L  ri'clus  femoiis  at  its  middle  and 
reflect  dislal  end  tnrcildy.     Find  the  groove  between  the  1\I. 
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Fig.  61. 


M.  xjsrKus  raajoi 
M.  iliac  IIS ' 

N.  femor!il]-i 
Lig.  inguinale  [Patipait/]  _ 

J/,  sartorlas 

Supurlicial  branches  of  the 
X.  femoralis  ( cut  off) 

Rami  muscularcs-i^^^V^-'':^;^-!.; 


M.       f      f         I 
[f  la  il   ) 


y  -'/.  h 


E  imus  irti  ul  ins' 

P.amu.smu^ruliris  1  r  th 
il.  V  istU'^  inc  Uihs 

1  ^      I  t    ah 

JL  ladu.b  ntl'j  iiicdtab 


N.  saplicnus 


Ramus  muscularis  for  tiiu- 

M.  vastus  lateralis  ami 

for  the  knee-joint 

J/,  vaatua  medialit> 


A.  el  ]'.  iliaca  externa 


^  X.  obturatorius 

It 


X  ;«,■//„,,(» 


M.  I'tctwjfctiioi  /s  _ 


Li'f.  iml'nriijiaiiUnr 


,  Opiinii,!,:!   tlir  ,V;„,(/(S 
h^'  ""'"' "" 


—  Ramus  ante- "i     .  ^i     ,. 

i-inr  J      •'-'"^'•■i 

s-*j;aiiii  iiin^culares 


(  llinil,!  ,lsifl,:\ 


iianti  mnscularos  from 
(In;  lainils  piisturinr 

^sj/,  ,i,l.l,ni,,rl,rrri.': 

— -J/,  i/mrili.i 

Ramus  cntaneus  of  the 

N.  iilitiiratoriLis 
-J/.  ,ul,l„rl,,r  n„,,i„,ix 

V.  ir,l,l/„i,,r  /„„„„» 

--  -    J.  aii.l    V.f,  n,nni!h 

it — Llllrni,,;   I,,  Ih,  ,;iii,illf  nildurlwiiis 
[WnU.ri] 

Kamus  rntancns  of  the  X.  fem. 
\vl)irli  i(jiiis  the  ramus  cutuiieus 
uf  the  X.  obttlratoritls 


N  sapheiius 


Pidrl/a 


The  branching  of  the  femoral  anrl  obturator  nerves  seen  from  in  front,  after  partial  remo^-al  of 
the  Mm.  sartorius,  rectus  femoris,  adductor  lougus,  ami  pieetinetts.  (  After  TliIiU,  Anat.  Atlas,  "\\'ieu, 
1903,  3  Aufl.,  p.  S39,  Fig.  1275.  ) 
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vastus  iiiedi:ilis  and  the  M.  vastus  intermedius  and  follow 
it  pi'oxiiiiahvard.  Oliserve  the  nerve  to  the  M.  articulaiis 
genu  i-unniu.n'  aloni^'  the  medial  niai'giu  of  the  M.  vastus 
iuterniediiis.  Out  through  the  body  of  the  M.  vastus  nie- 
dialis  transversely  five  centimetres  above  the  patella  and 
reflect  if  mediahvai'd.  f^l\aHiine  carefully  the  origin  of  the 
M.  vastus  medialis. 
(be)  Articular  muscle  of  knee  (J/,  aiiicularis  ijetm)  ( O.  T.  sub- 
crureus). 

Make  a  vertical  incision  tliroiigii  tlie  M.  vastus  intermedius 
so  as  to  exi)ose  tlie  M.  articularis  genu.  What  is  tlie  relation  of 
the  tendon  of  insertion  of  the  latter  muscle  to  the  capsule  of  the 
knee-joint  ? 

Study  tlie  relations  of  the  various  constituents  of  the  j\L 
quadricei)S  femoris  to  the  patella  and  the  ligamentum  patellae. 
Examine  the  retiiianila  patellar  mediah'  ct  JafcraU'.  AVhen  the 
patellar  tendon  is  struck  during  life,  what  constituents  of  the 
M.  quadriceps  femoris  contract  most?  Try  it  on  yourself  at 
home  with  the  thigh  exposed. 


MEDIAL    SURFACE    OF    THIGH  (FACIES   MEDIALIS 

FEMORIS). 

Long  Adductor  Muscle  (M.  adductor  longus). 

Studj'  its  form,  position,  origin,  insertion,  action,  and  inner- 
vation. Then  divide  it  near  its  origin  and  reflect  it  lateralward. 
Avoid  injury  to  the  ramus  anterior  of  the  N.  obturatorius. 

Deep  Artery  of  Thigh  (A.  profunda  femoris)  and  M.  Pectineus. 

The  beginning  of  this  artery  and  some  of  its  branches  have 
already  been  studied  in  the  femoral  triangle  of  Scarpa.  Sepa- 
rate the  aponeurotic  tendon  of  the  M.  adductor  longus  from  the 
M.  vastus  medialis  in  front  and  the  M.  adductor  magnus  behind, 
and  study  the  deeper  portions  of  the  deep  artery  and  vein  of  the 
thigh  (A.  and  V.  profunda  femoris).  The  perforating  branches 
of  the  artei-y  deserve  esyiecial  attention  (cf.  Fig.  S-t,  p.  137)  : 

(a)    First  perforating  arten'  (.1.  prrforaiis  prima). 

(aa)    Superior    nutrient    artery    of    fennir     (.4.    nutricia    femoris 
superior) . 
(h)    Second  pei'forating  aifery   (,l.  perforana  seeunda) . 
(e)    Third  perforating  artery  (.1.  perforans  lertia). 

(ea)   Inferior  nutrient  artery  of  fenuir  (^1.  nutrieia  femoris  infe- 
rior). 
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The  pectineus  muscle  {M.  pectineus)  should  now  be  carefully 
studied.  Ascertain  its  exact  form,  position,  origin,  insertion, 
action,  and  innervation.  Note  that  it  is  covered  by  the  fascia 
pectinea  (0.  T.  pubic  portion  of  fascia  lata).  Observe  the  bursa 
M.  pectinei. 

Short    Adductor    Muscle    (M.    adductor   brevis),    Medial    Circumflex 
Artery,  and  Obturator  Nerve. 

Cut  through  the  M.  pectineus  at  its  origin  and  reflect  it  distal- 
ward  and  lateralward.  Avoid  injury  to  the  ramus  anterior  of 
the  N.  obturatorius.  Is  an  accessory  obturator  nerve  present? 
Dissect  out  the  branches  of  the  medial  circumflex  artery  {A.  cir- 
cumflexa  femoris  medialis)  in  this  region  and  review  the  artery 
as  a  whole.    Follow  especially — 

(a)  Superficial  ramus  (ramus  siiperficialis) . 

(b)  Deep  ramus  (ranms  profundus) . 

(c)  Acetabular  ramus   (ramus  acetahuli) . 

Clean  the  short  adductor  muscle  {M.  adductor  brevis)  and 
study  its  form,  position,  origin,  insertion,  action,  and  innerva- 
tion. Then  cut  through  it  at  its  origin  and  reflect  it  distaiward 
and  lateralward.  Now  dissect  out  the  posterior  ramus  of  the  ob- 
turator nerve  {N.  obturatorius)  and  stud}'  the  nerve  as  a  whole. 
How  does  it  get  into  the  thigh!  What  muscles  receive  their 
motor  innervation  from  it?  How  do  the  anterior  and  posterior 
rami  differ  in  their  relations?  Which  sends  a  branch  to  the  hip- 
joint?  Which  to  the  knee-joint?  How  is  the  obturator  innerva- 
tion of  the  hip  and  knee  of  interest  in  hip-joint  disease? 

Other  Muscles  on  Medial  Side  of  Thigh. 

Study  the  form,  position,  origin,  insertion,  action,  and  inner- 
vation of  the  following: 

(a)   Gracilis  ("slender")  muscle  (M.  gracilis). 

(aa)  Bursa  M.  sartorii  propria. 

(ab)  Bursa  anserina. 

(6)    Smallest  adductor  muscle  (M.  adductor  minimus)   (0.  T.  upper  por- 
tion of  adductor  magnus). 

(c)  Great  adductor  muscle  (ill.  adductor  magnus). 

(ca)   Hiatus  teudineus  adductorius  (already  studied). 
Observe  its  double  nerve-supply. 
Detach  (&)  and  (c)  at  their  origins  and  reflect  them. 

(d)  External  obturator  muscle  (M.  obturator  cxternus). 

(e)  Psoas  major  ("larger  lumbar")  muscle  (M.  psoas  major), 
if)   Iliac  muscle  (M.  iliacus). 

The  conjoined  tendon  of  (e)  and  (f)  may  now  be  studied. 
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Obturator  Artery  (A.  obturatoria).     (Cf.  Spalteholz,  Fig.  469.) 

Reflect  the  M.  obturator  externus  and  in  it  and  beneath  it  find 
the  following  branches  of  the  obturator  artery: 

(rt)    Anterior  ramus  (ramus  anterior), 
(b)   Posterior  ramus  (ramus  posterior). 

(ha)   Artery  of  acetabulum  (^i.  acetabuli). 

HIP  JOINT  (ARTICULATIO    COXAE). 

Cut  through  the  A.  femoralis,  V.  femoralis,  and  N.  femoralis 
two  or  three  centimetres  lielow  Poupart's  ligament;   tie  the  dis- 

Frr;.  62. 


Mim)t  nbturat. 


Artiulilutio  oxae,  anliTior  \k'W.     [Fnim  Poin'rr  ct  T'liarpy.  Traitc 
d'Anat.  hum.,  I'aris,  1S9V»,  2  ud.,  t.  i.  p,  71G,  rig.  121.) 


tal  stumps  together  and  reflect  them  distalward.  Then  cut 
through  the  M.  sartorius  and  M.  rectus  femoris  five  centimetres 
from  their  origin  and  reflect  tliem.  Cut  away  the  conjoined 
tendon  of  the  M.  iliacus  and  M.  ]isoas  at  its  insertion  and  turn 
it  proximalward.    Examine  tlie  bnr.sa  iliopectinca,  tlie  bursa  M. 
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recti  femoris,  and  the  hursa  iliaca  subteiidinea.  Keflect  the  M. 
tensor  fasciae  latae.    Clean  the  outer  surface  of  the  hip- joint. 

The  joint  is  an  enartlirosis.  What  is  meant  by  this  I  What 
bony  surfaces  are  concerned? 

Study  the  following  ligaments  (Figs.  62  and  63)  : 

(a)  .loint-eapsnle   {capsula  articidaris) . 

(b)  Strengthening  ligaments. 

(ha)    Iliofemoral    ligament    (ligamentum   Hiofemorale)     (0.    T.    Y- 
shaped  ligament   of  Bigelow). 
(baa)    Snperioi-   fasciculus   to    tubercle   in   front   of   great 
trochanter   (Lig.  Hiofemorale  nuperius). 


M.  glut,  mill. 


Caps,  articiilaris 


Frontal  suction  of  the  articulatio  co-xue,  pa.^sing  through  the  fovea  capitis  femoris.     i  From 
POirier  et  Charpy,  Traite  d'Anat.  hum.,  Parts,  IS'J'J,  '.;  ed.,  t.  i.  p.  '•£>,  Fig.  7L"J,  i 


(bab)   Anterior  or  inferior  fasciculus  to  tubercle  in  front 
of  small  trochanter  (Liij.  HiofcinoraJc  anterius). 

This  is  perhaps   the   strongest   ligament   in   the 
both'.     It  will  resist  a  strain  of  from  two  hundred 
and  fifty  to  seven  hundred  and  fifty  pounds. 
{bb)   Ischiocapsular  ligament  (ligamentum  ischiocapsulare)   (0.  T. 

ischiocapsular  band ) . 
(be)    Pnbocapstilar   ligament    (ligamentum  puhoeapsulare)    (0.   T. 

pul)ocapsular  band  or  imliofemoral   ligament). 
(hd)    Orljicular   Z(jne    (zona   uybieularin)    (0.    T.   zonular   band   or 
ring  ligament). 
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j\Iake  the  maximal  movements  in  the  joint  in  the  direction  of 
(1)  extension,  (2)  tlexion,  (3)  addnction,  (4)  abduction,  (5)  rota- 
tion medial  ward,  (6)  rotation  hiteralward,  (7)  circmiiduction. 
How  are  the  ligaments  affected  in  eacli  instance?  What  muscles 
are  concerned  in  each  movement  in  the  living  body? 

Open  the  articulation.  Remove  the  whole  capsule  first,  with 
the  exception  of  tlie  ligameutum  iiiofemorale.  Test  the  strength 
of  tliis  and  then  remove  it. 

Study  each  of  the  following  ligaments  : 

(o)    Glenoid  lip   {lahnim   ijleiioiflalc)    (0.  T.  eotyloiJ  ligament). 

(b)  Transverse   lisanient   of   aeetaljnlnm    {ligdmentum    transversuni   ace- 

tahuli). 

(c)  Round  ligament  of  the  femur  (Ugamentiim  teres  femoris). 

This  would  be  better  dei^ignated  "  triangular  ligament,"  or,  better 
still,  Lig.  inti'artieulare  eoxae,  a  name  suggested  by  Fiek.  It  is 
probable  that  it  is  a  vestige  of  a  pubofemoral  muscle  the  tendon 
of  which  has  jjecome  invaginated  into  the  joint. 

Study  the  blood  supply  and  nerve  supply  of  the  joint.  (Cf. 
Poirier  et  Charpy,  t.  i..  Figs.  731  and  732.)  Follow  the  reflec- 
tions of  tlie  sjmovial  membrane. 

Cut  througli  the  ligamentum  teres,  remove  the  lower  extrem- 
ity from  the  trunl^;,  and  continue  the  dissection  at  a  side-table. 

LEG    AND    FOOT. 

Make  tlie  following  incisions:  (1)  an  incision  distalward 
along  the  middle  line  of  the  leg  and  dorsum  of  the  foot,  in  front, 
extending  as  far  as  the  base  of  the  middle  toe;  (2)  transverse 
incisions  extending  {a)  across  the  ankle  and  (h)  across  the  bases 
of  the  toes.  Reflect  the  flaps  thus  formed,  taking  no  fat  with  the 
skin. 

Superficial  Fascia. 

Note  the  characteristics  of  this  fascia  and  determine  with 
what  fasciae  it  is  continuous  above  and  below.  Dissect  out  the 
following : 

Veins.     (Vide  Spalteholz,  Figs.  507-509.) 

(a)   Dorsal  digital  veins  of  foot  (Vv.  digitales  dorsales  pedis), 
{b)    Intercapitular  veins  {Vv.  intercapitulares). 

(c)  Comuion  digital  veins  (jf  foot  (Vv.  digitales  communes  pedis). 

(d)  Dorsal  venous  arch   of   foot    (arrus  venosus   dorsalis   pedis    {euta- 

neiis ) ) . 

(e)  Dorsal   culaneous   venous  network   of  foot    {rete   venosiim   dorsale 

pedis  etitancum ) . 
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(/)   Lateral  marginal  vein  (V.  marginalis  lateralis), 
(g)   Medial  marginal  vein  ( F.  marginalis  medialis). 

Trace  these  veins  proximahvard  and  deteniiine  their  relation  to  the 
large  saphenous  vein  ( F.  saphena  magna)  and  the  small  saphenous  vein 
(  V.  saphena  parva ) . 

Nerves.     (See  Fig.  56,  p.  143.) 

Refer  frequently  to  charts  in  the  study  of  cutaneous  nerves  and 
determine  the  exact  area  of  skin  supplied  by  each. 

(a)  Saphenous  nerve  {N.  saphenus). 

(aa)   Medial    cutaneous    branches    of    leg    (rami    cutanei    cruris 
medialis). 

(b)  Branches  of  lateral  cutaneous  nerve  of  calf  (A',  cutaneus  surae). 

(c)  Superficial  peroneal  nerve  (N.  peronaens  super ficialis) . 

(d)  Terminal  twigs  of  deep  peroneal  nerve  (N.  peronaeus  profundus) . 

(e)  Dorsal  digital  nerves  (Nn.  digitales  dorsales). 

(/)   Lateral    dorsal   cutaneous   nen'e    (A'^.    cutaneus   dorsalis   lateralis), 
from  the  N.  tibialis. 

Carefully  remove  the  superficial  fascia,  preserving  the  struct- 
ures which  you  have  dissected,  and  expose  the  deep  fascia. 

Deep  Fascia  of  the  Leg  (Fascia  cruris).     (Figs.  64  and  67.) 

Observe  that  tliis  fascia  is  continuous  witli  the  fascia  lata; 
note  also  its  shiny,  aponeurotic  character  just  below  the  knee, 
where  it  gives  origin  to  muscles.  Trace  the  fascia  downward, 
noting  tliat  it  tends  to  become  tliinner  distalward,  but  is  strength- 
ened just  above  the  ankle  to  form  the  transverse  ligament  of  the 
leg  {ligmnentiim  transversum  cruris)  (0.  T.  upper  or  broad  part 
of  anterior  annular  ligament).  Note  tlie  exact  points  of  attach- 
ment of  the  ligament  and  observe  tliat  it  sends  a  septum  to  the 
tibia,  thus  forming  two  compartments,  one  medial  for  the  M. 
tibialis  anterior,  one  lateral  for  tlie  M.  extensor  longus  hallueis 
and  M.  extensor  longus  digitorum.  The  fascia  cruris  becomes 
continuous  below  with  the  dorsal  fascia  of  the  foot  {fascia 
dorsalis  pedis),  the  latter  being  continuous  at  the  sides  of  the 
foot  with  tlie  plantar  aponeurosis  {aponeurosis  plantcu-is).  In 
the  fascia  dorsalis  pedis  examine  the  Lig.  cruciatum  cruris  (O. 
T.  lower  part  of  anterior  annular  ligament).  Determine  the 
exact  attachments  of  the  two  limbs  of  the  Y  of  this  ligament, 
and  their  relations  to  the  tendons  of  the  muscles  over  which  they 
pass.  A  good  description  is  given  in  Spalteholz's  Atlas,  p.  356. 
Observe  the  band  passing  from  the  lateral  malleolus  to  the  pos- 
terior prominence  of  the  os  calcis;  this  is  the  refinaciduin  Mm. 
peronaenrmn  superius  (0.  T.  external  annular  ligament). 
(Fig.  67.) 
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Incise  now  the  deep  fascia  longitudinally,  midway  between 
the  tibia  and  fibula,  but  do  not  cut  through  the  Lig.  transversum 
cruris  or  the  Lig.  cruciatuni  cruris.  Note  tliat  the  fascia  becomes 
continuous  medialward  with  the  periosteum  of  the  tibia,  and  that 
lateralward  it  sends  a  septum  into  the  crista  anterior  of  the 
fibula,  forming  the  anterior  [fibular]  intermuscular  septum  {sep- 
fiiui  iiifcrmi(sci(larc  (iiitcrliis  [fibuldre])  (0.  T.  anterior  peroneal 
septum).  This  latter  septum  separates  the  contents  of  the 
"  anterior  tibiofibuhar  compartment"  of  the  leg  from  the  con- 
tents of  the  "  peroneal  compartment."  The  latter  is  bounded 
posteriorly  by  another  septum  going  into  the  crista  lateralis  of 


Fin.  64, 


V    lihinli':  ani, 


traput  „„,/i,:/, 

Tai'Ini,  fif  llir  M.  nhf/itarit 


^!'  mhrnna  Intrroii^ia  rruna 
is  antLTior 

prroiiacii^  ]>infinu!NS 


M.  r.rl,i,x,,r  ilii/itonii,,  hinmis 
S,i,ti,m  iiil,niitisriih,r,  ' 

-M.  (ji,i,snrli<llliir,s  l,,i,r,iis 
„A'.  p^.rniianis  .^hjji  r/inaU^ 

^M.  jiryiniflf  iL-<  /anr/l/s 

m        pfvfn-ia.^tJil'NUn;, 

A.  peroiuioa 

Lamiiin  pniftnuin] 

imiii'i  !':iinrlUiiiliy>     "  '""' 

IHi.^lfiijinlirN^  pf'r'>'iiiirils 
Iiarvii 

Cross-section  (.f  thf  riKl  t  1  ttl       I  t    mi  1 11        Mrf         1    I  il  to  the  cut.     ( Aftor  Tolilt, 

ii    1    it        ■\^     n  1  \  ifl     r      -I     1        Ie;.) 

the  fibula  and  known  as  the  posterior  intermuscular  septum  (sep- 
tum  inturniuscularr  posfcriits)  (().  T.  posterior  peroneal  sep- 
tum).   It  will  be  studied  later.    Examine  Fig.  CA  carefully. 

Muscles  of  Anterior  Tibiofibular  Region. 

Use  cross-sections  to  complete  this  study.  Study  the  contents 
of  tlie  anterior  tibiofibular  osteofascial  compartment.  Clean 
carefully  each  muscle  and  determine  its  form,  ])osition,  origin, 
insertion,  action,  and  nerve  sui)])ly.  What  are  flexion  and  exten- 
sion of  tlie  foot?     Studv — 


in)    Aiilprioi-  liliial   iiiiisi-lc   (J/,   lihialis  (nilrrinr)    (0.  T.  til)ialis  anticiis). 
(It)    L(ili,u'  cxloiisdr  III'  (liijils   (.1/.   rrlriisar  (lii/il,innii   ImnniK). 
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EiG.  65. 


l\A 


.  V,  seiiu  Ml].,  lat. 


l^C 


'^ 


■.\.  KC'iiii  iiifiT.  lat. 


.  V   K  rurrrns  tihialis  ant. 


A.  tibialis  ant. 


^Li^.  trans,  cruris 


.V.  mallfdlari-^  ant.  lat. 


\    (lorsilis  ncrlis 


Aa.  iJiutaiar.seac  ■lunsalcs 


Arteries  of  the  anterior  part  of  tlie  lej;^-  The  Mm.  ext.  hallneis  lonL--.  and  cxt.  di^.  luntr.  are  drawn 
aside  and  the  I^I.  ext.  dig.  brevis  is  divided.  (From  Gegcnbaur,  Lehrb.  der  Anat.  des  Menseli.,  Leiiizig, 
1899,  7  Aufl.,  Bd.  ii.  p.  294,  Fig.  M7.) 
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(c)  Ldiit;'  extensor  of  great  toe  (M.  extensor  hallucis  lonyus). 

(d)  Third  pei'oiieal  muscle  (M.  peronaeus  tertius). 

Examine  the  vagina  tendinis  M.  tiliialis  anterioris,  the  vagina 
tendinis  M.  extensuris  halkicis  longi,  and  the  vagina  tendinnm  M. 
extensoris  digitorum  hingi. 

Arteries  of  Anterior  Tibiofibular  Region  and  Dorsum  of  Foot. 

Separate  the  Af.  extensor  cligitdniiii  lougus  from  the  M.  tibi- 
alis anterior  aud  expose  the  following;  at  the  same  time  dissect 
out  the  structures  on  tlie  dorsum  of  tlie  foot. 

{a)  Anterior  tibial  aitery  (A.  iibialis  anterior).  (Vide  Fig.  G5,  and 
Sjialteholz,  Fig.  479.)  How  does  this  artery  pass  to  tlie 
anterior  compartment  of  the  leg,  and  what  is  its  relation 
to  the  menibrana  interossea  cruris'? 

(aa)  Posterior  recurrent  tibial  artery  {A.  recurrcns  tibialis  pos- 
terior). 

(ah)  Anteiior  recurrent  tibial  artery  (A.  recurrens  tibialis  an- 
terior). 

(ac)  Lateral  anterior  malleolar  artery  (.1.  malholaris  anterior  lat- 

eralis)   (0.  T.  extei-nal  malleolar). 

(ad)  Medial    anterior    malleolar    arteiy    (A.    maUeolaiis    anterior 

medialis)   (0.  T.  internal  malleolar). 

(ae)  Medial  malleolar  network  (rete  malleolare  mediale). 

(af)  Lateral  malleolar  network  (rrte  malleolare  laterale). 

The  continuati(in  of  the  anterior  tiliial  arteiy  from  in  front  of  the 
ankle-joint  is  known  as  tlie — 
(b)    Dorsal  artery  of  tlie  foot  (.1.  dorsalis  pedis). 

(ba)  Lateral  tarsal  artery   (.1.  tarsea  lateralis). 
(Ijh)    Medial  tarsal  arterie.s  (Aa.  tarseae  mediates). 

(be)  Arcuate  artery  (^1.  areuata). 

(bd)    Dorsal  netwoi'k  of  foot  (rete  dorsale  pedis). 

(he)    Dorsal  metatarsal  arteries  (Aa.  metatarseae  dorsales). 

(bf)  Deep  plantar  bi-aneh  (R.  plantaris  profundus). 

Nerves  of  Anterior  Region  of  Leg  and  Dorsum  of  Foot. 

(a)  Deep    peroneal    nerve    (N.    peronaeus    profundus)     (0.    T.    anterior 

tibial). 

(aa)  Muscular  branches  (rami  vniseulares). 

(ab)  Dorsal    digilal    neiwes   to    lateral    surface    of   hallux    and   to 

medial  surface  of  digit  II.   (A''»,.  die/ilales  dor.-tales  jiallueis 

lateralis  et   dif/iti  seeu.mli  medialis). 
Determine  how  the  dee])  i)eroneal  reaches  llie  anterior  surface  of  the 
leg.     Docs  it   accompany  the  artery?     AYliat    area  of  the  skin   does  it 
supply?     ^Yhat  mu.scles  ai-e  supplied  b.y  this  nerve' 

(b)  Superficial  peroneal  nei've   (N.  peronaeus  superfi,-ialis)    (O.   T.  mus- 

ciiloculancous). 
(/'")    Muscular  br.'in<-lics  (  rami  museulares). 

(bb)  Medial     doi'sal    culaneoiis    iieiTc     (N.     eutaneus    dorsidis    me- 

dialis ) . 
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(be)   Intermediate   dorsal   cutaneous   nerve    {N.   cuiancus    doisaUs 

intermedius } . 
(hd)    Dorsal    digital    nerves    of    the    foot    {Nn.    diijitales    dorsales 

pedis ) . 

The  proximal  pail  of  the  N.  peronaeus  superfieialis  will 

be  studied  later. 

Fig.  G6. 


N.  peronaeuis  com 


N.  ct  M.  peronaea  long 


N.  peronaeus  superl 


M.  ext.  dig.  long 


N.  .sura lis,. 


N.  peronaeus  prof. 


M.  tibialis  ant. 


ext.  liallucis  long. 


peronaeus  prol. 


Nn.  peronaei  .superfieialis  et  pnifundns  (after  HirsrhleMl.     tFrom  T'oirier  et  Charpy, 
Traite  rt'Anat.  hum.,  I'ari.s,  1.S99,  t.  iii.  p.  IPJ.'i,  Kiy.  n^i.) 


Muscles  of  Dorsum  of  Foot. 

Dissect  these  out  carefully,  studying  tlie  form,  position, 
origin,  insertion,  action,  and  innervation  of  eaeli.  (Vide  Fig. 
67  and  Spaiteliolz,  Fig.  402. 


11 
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Fig.  67 


]''ig/iia  ti'iidlnis  M.  (ibialis  antcriorls 


(liix'i  tn}rJiti/nii  ^f.  rsfriifioris 
illijitoriun  }i<  dis  loinji 

'o'liiui  l(  iHliiiis  }f.  rxtcnsoris 

iHilhu-i.-^/nixii 


_  M.  cxtciisiir  hallucis  brevis 


M.  !i);di.ict.or  digit!  quinti 


M.  OppUIlL'll.'S    llf^lll    lUllltl 


Tlio  mnsclos  on  llio  dorsnin  and  lati.Tiil  side  nf  the  foot.  The  sheaths  of  the  tondims  cm  tlie  dorsum 
podi.saiid  ill  tlir  lalcral  iti  rcMJiallunhir  I'c^inn  Imve  been  injeeted  with  strong  aleohol.  lAl'ter  Tuldt, 
Anal.  Atlas,  Wieii,  lUDU,  'J  Auli.,  p.  ■.U>,  Fi^.  '''''V.) 
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(a)  Short  extensor  of  great  toe  (M.  exlensor  liallucis  brevis). 

(b)  Short  extensor  of  digits  (M.  extensor  difjitorum  brevis). 

Determine  the  relation  of  tliese  muscles  to  the  tendons  of  the 
long  extensor  of  the  digits.  What  is  their  action?  Have  they 
homologues  in  the  hand? 

(c)  Dorsal  interosseous  muscles  (Mm.  itiierossei  dorsales). 

Compare  these  with  similar  muscles  found  in  the  hand,  as 
regards  origin,  insertion,  action,  etc. 

Where  are  the  bursae  inter metatarsoplialaiigeae  situated? 


LATERAL  OR  PERONEAL  REGION  OF  LEG  {REGIO 
CRURIS   LATERALIS). 

The  superficial  fascia  of  this  region  has  already  been  studied. 
An  anterior  intermuscular  septum  (septum  intermiisculare  ante- 
rius  [fih^ilare] )  lias  been  found  passing  from  tlie  deep  fascia  into 
tlie  crista  anterior  fibulae.  Incise  the  deep  fascia  longitudinally 
in  this  region;  reflect  it  posteriorly  and  note  the  corresponding 
posterior  [fibuhir]  intermuscular  septum  {septum  intennuscu- 
lare  posterius  [fihulare'] )  going  to  the  crista  lateralis  fibulae.  A 
lateral  or  peroneal  osteofascial  compartment  is  thus  formed. 
Dissect  its  contents  and  supplement  the  dissection  by  the  use  of 
cross-sections  made  at  different  levels  ;  note  carefully  the  altera- 
tions in  the  relations  of  the  different  contents  of  the  compart- 
ment at  different  levels.    Study  the  following: 

Peroneal  Muscles  and  Retinacula. 

Clean  each  muscle  carefully,  defining  well  its  borders  and 
noting  the  form,  position,  origin,  insertion,  action,  and  innerva- 
tion of  each. 

(a)   Long  peroneal  muscle  (.1/.  pcronacus  lonr/us).    What  action  does  this 

muscle  have  as  regards  the  arch  of  the  foot? 
(&)    Short  peroneal  muscle  {M.  peronaeus  brevis). 

Trace  the  tendons  of  both  muscles  distalward  into  the  foot. 
What  are  their  relative  positions  in  tlie  fossa  retromalleolaris 
lateralis.'  (Of.  Fig.  (iS.)  AVliat  is  the  trochlear  process  {pro- 
cessus trorhlearis)  of  the  os  calcis  ?  Examine  the  bony  foot  and 
determine  the  position  of  the  peroneal  sulcus  (stdcus  M.  peronaei 
[lonr/i]). 

Define  next  the  retaining  bands  of  the  peroneal  muscles  {ret- 
inacula).    (Of.  Spalteholz's  Atlas,  Fig.  409.) 
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(a)   I\iliiiaci(lum    Mm.    pironacurum    sujicrius    ( O.    T.    external    annular 

liuauient ). 
{h)    Hiiiiiaciiliiiii  3/m.  ])erunaciirnm   inffrius. 

What  is  the  i-elation  uf  the  latter  to  the  ligamentuni  cruciatum 

eruris"?     (See  Fit;'.  UT.) 

Dissect  out  carefully  the  common  synovial  sheath  of  the  pero- 
neal muscles  (vagina  tcndinuui  HI  in.  pcyonacornm  communis). 


N.  saphenus  et 
V.  suphena  mag.^^ 


M.  tibial,  post.- 


M.  tifx.  dig.  long. 


A.  tibial,  po.st.' 
N.  tiabiali.^/' 


M.  ])lantar 


Fig.  68. 

M.  tibiali.s  ant.        A.  et  V,  tiVjial.  ant.  anri  N.  prronaeus  prof. 

Tibia„.^r'^^';-iff^;~^ /         ,.       ,  i    i  i 

"'  M.  ext.  nal.  long. 


,  M.  ext,  dig.  long. 

.  -A.  peronaea 
-  -Fibula 

-''.'/ '  -  M.  peronaetis  long. 

l\r.  pcronaeus  brev. 
'.i^'      V.  .saphena  parva 


M.  flex.  lial.  long. 

M.  triecpts  surae        N.  siirnlis 

Cros.s-seetion  pas.sing  through  the  inferior  part  of  the  leg.     Kight  side,  .segment  distal  to  the  line  of 

section. 

Anteroli-itenil  region  I  lighter  shade). —The  two  gronjis,  iiulerior  and  lahnd,  are  idainly  separated. 
The  M.  tiabialis  ant.  \-u\^  b.rome  tendinous  and  aeecunpanies  tin-  ,\..  tibialis  ant.  The  fleshy  fibres  of 
the  if.  Jieronaens  b.ng.  liavc  disa[il"iean'd.  Tile  M,  jieronat-ns  Ijrev.  is  attaehi-'<l  to  the  eorre.sponding 
surface  of  the  fibuljo  Th(-  X.  peromu-ns  snpi.-rf,  has  emergeil  from  lietwa'eu  the  t\\"<:)  mn.seles,  but  runs 
beneath  the  fasi-ia  eruris,  w  Ineh  it  is  aliont  to  ])erf<init(.'. 

I'osti-rior  i-i'giiiu  olarkci-  shade  i.—'jlu're  is  ti>  bi-  noted  a  dis])laeenient  of  the  nnist-les.  The  M. 
tibialL-  po^t.  lias  Irft  the  s|i,-ier  between  the  flexors  and,  gaining  the  na-dial  asju-i-t  of  the  leg.  jiasscs 
beni-atli  Ihr  b-ndMTi  .if  the  M,  tiex.  dig,  l.mg, 

Supi-rtii-iai  layi-r  (intermediate  ,shaile),— The  lendo  ealeanens  [.Vehillis]  reeeives  lla;  lowest  tilires  of 
the  M,  ,«.ileus,     (  Fnan  Poirier  i-t  Charpy,  Trailf-  d'.\nat,  hunn,  Paris,  bstl'.l,  'J  eil,,  t.  ii,  ).,  L'i;s,  l"ig,  llU'i.) 


What  is  its  extent  jiroximaiward  and  distalward?  This 
shetith  m;i\-  be  seen  to  better  advantage  if  injected.  Note  here 
also  the  subcutaneous  bursa  over  the  lateral  malleolus  (bursa 
snhcutaiica  inaUrdli  lafmilis). 


Peroneal  Nerves. 

Trace  the  course  of  th<'  N.  iieronaeus  connnunis  and  dissect 
out  all  the  Invanches: 
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(a)    Comiiiou  peroneal  nerve    (iV.  peronacus  communis)    (0.   T.  external 
popliteal  nerve). 

(aa)  Superficial  peroneal  nerve    (N.  peronaeus  superficialis)    (0. 

T.  musculocutaneous  nerve). 

(ab)  Deep  peroneal  nerve  (A',  peronaeus  profundus)    (0.  T.  ante- 

rior tibial  nerve). 

What  muscles  are  supplied  by  the  superficial  peroneal  nerve? 
Wliat  cutaneous  area!  Review  at  tliis  stage  of  the  dissection  the 
distribution  of  tlie  deep  peroneal  nerve.  What  are  the  homo- 
logues  of  tliese  nerves  in  tlie  forearm? 


MEDIAL    REGION    OF    LEG   {REGIO    CRURIS   ME- 
DIALI8)    (0.  T.  TIBIAL    REGION). 

The  student  has  but  little  to  examine  liere,  as  the  tibia  is  sub- 
cutaneous.    Study — 

(a)   Tendons  of  insertion  of  Mm.  sartorius,  jjTacilis,  and  seraitendinosus. 
{h)   Great  saphenous  vein  (V.  saphena  magna)   (0.  T.  internal  saphenous 
vein). 

(c)  Branches  of  saphenous  nerve   (A',  saphenus)    (O.   T.  internal  saphe- 

nous nerve). 

(ca)  Infrapatellar  branch  {ramus  infrapatellaris). 

(cb)  Medial  cutaneous  rami  of  leg  {rami  cuianei  cruris  mcdiales). 

(d)  Medial  inferior  artery  of  knee    (^4.   genu  inferior  mcdiaUs)    (0.   T. 

inferior  internal  articular  artery). 

(e)  Tibial  collateral  ligament  of  knee-joint   {Lig.  coUatcraJe  tibiale)    (0. 

T.  internal  lateral  ligament). 

POSTERIOR    REGION    OF    LEG    AND    LLEEL    {REGIO 

CRURIS   POSTERIOR   ET   REGIO    CALCANEA) 

(0.  T.  POSTERIOR  TIBIOFIBULAR  REGION). 

Note  how  the  leg  tapers  from  above  downward.  The  large, 
convex,  flesliy  upper  half  is  known  as  the  calf  (sura).  The  lower 
half  rapidly'diminishes  in  size,  so  that  the  tibia  and  fibula  may 
be  felt  as  they  pass  into  their  respective  malleoli.  Behind  each 
malleolus  will  be  found  a  fossa.  Flex  the  foot  and  extend  it  and 
note  the  play  of  tendons  in  each  fossa.  These  fossae  become 
obliterated  in  pathological  processes  involving  the  synovial  mem- 
brane of  the  ankle-joint.  Outline  the  stronger  tendon  (tendo 
calcaneus  [Ackillis])  passing  down  to  the  os  calcaneum. 

Superficial  Fascia  of  Leg. 

Make  the  muscles  of  the  calf  tense  and  continue  the  medial 
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incision  aJready  made  in  the  dissection  of  the  fossa  poplitea 
do^rn  to  the  heel;  at  the  distal  extremity  of  this  make  a  trans- 
verse incision  extending  for  five  centimetres  along  the  niargo 
pedis  lateralis  and  niargo  pedis  medialis.    Eetlect  the  flaps. 

Note  the  general  characteristics  of  this  fascia  as  regards  the 
amount  of  fat  contained,  the  general  direction  of  its  fibres,  and 
the  strength  of  tlie  same.  In  it,  dissect  out  carefully  tlie  fol- 
lowing : 

Veins.     (Vide  Rpaltoliolz,  Fi"-.  500.) 

(a)  Small  sajilieiKms  \x'iii  (roiu  saphcna  parva)    (0.  T.  external  saphe- 

nims  Aeiii).  What  is  its  relation  to  the  malleolus  lateralis?  Note 
that  it  is  I  he  continuation  of  the  lateral  marginal  vein  of  the 
foot  {rota  marijinalis  lateralis)  into  the  leg.  In  the  upper  half 
of  the  leg  this  vein  is  ensheathed  by  a  duplicature  of  the  fascia 
cruris.  Dissect  out  the  l\vi>  branches  into  which  it  bifurcates 
al)ove  and  trace  these  out  into  the  vena  popUtea  and  the  vena 
femoris  prufiDida.  "What  is  the  relation  of  the  vena  femoro- 
piiplilea  to  the  latter'?  Trace  one  of  the  perforating  veins 
through  the  fascia  cruiis.  Incise  the  vein  lougitudinallj'  and 
detei-mine  whether  it  has  valves  or  not. 

(b)  Large  saphen(jus  vein   (V.  saplieua  magna)    (0.  T.  internal  saphe- 

nous). Determine  ils  relation  to  the  malleolus  medialis.  It  is 
the  continuation  of  (he  medial  mai-ginal  vein  {rena  ntarr/inalis 
medialis)  of  the  foot  into  the  leg.  Do  you  iind  a  collateral  vein 
acconipanyiiig  i(  ?  When  present,  it  will  be  found  just  posterior 
to  the  large  vein.  Incise  the  vein  longitudinally  and  determine 
the  characteristics  of  its  valves. 

Kerres.     (Fig.  (iO.) 

(a)   Ner\-e  of  the  calf  (N.  siiralis)   (0.  T.  short  saphenous  nerve).     This 
nerve  is  formed  by  the  union  of  (he  following: 

(aa)  Medial   cutaneous    nerve    of   (lie    calf    (X.    eiilaneus    surae 

mriliali.-<].  In  the  greater  part  of  i(s  course  tins  nerve 
will  l)e  I'ounil  lieneath  (he  fascia  cruris.  At  the  middle 
of  the  leg  i(  |)ierces  (his  fascia  (o  liecome  sulx-utaneous. 

(ab)  Anas(omo(ic    iieroneal    branch    of    (he    X.    cutaneus    surae 

lateralis   (raiinis  aniisl(}i)iuliii(S  jieronariis) . 
(h)    Laleral  cutaneous  nei'\-e  of  calf    (X.  eiilaneus  surae  laleredis)    (0. 

T.  nervus  conmnuiicans  (ibularis). 
(e)    Poslerior  culaneous  nerve  of  (higli   ( .Y.  eiilanrns  fenmris  /loslerior) 

(O.  T.  small  scialic).     This  ner\-e  will  be  found  beiieadi  (he  fascia 

cruris.     I(  sends  (wigs  through  (he  fascia  to  end  in  the  skin. 
id)    Medial   cutaneous   branches    {rami   enlanei   eruris    iiiediales)    (o   the 

leg  IV(.ni  (he  N.  saiihenus.     Delermine  (lie  area  oC  skin  sn|iplied 

by  each  iiciac. 

Remove  the  sii](orfici;il  fascia  of  the  h\g,  and  study  the  deep 
fascia. 
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— -  N.  peronaeus  coniinnnis 


N.  tibiah&__H 


N.  cutaneus  I'emoris  postenoi 


-  N.  cutaneus  surar  uirilialis 
J--.  N.  cutaneus  sunn.-  laU'ralis 


Ramus  cutaneus  cruris  medialis 
of  the  N.  saphenus 


- 1'.  saphcna  parva 


N  cutaneus  surao  medialis 
(shining  throug-h) 


"tl 


N  cutaneus  sural'  iia'dialis 


Ramus  aiiastomotieus  peninaeus 


N.  sura  lis 


N  cutaneus  dorsalis  lateralis 


Rami  calcanei  lateraks 


The  cutaneus  nerves  of  the  posten   i  si  1    of  th    1  (  Vfter  Toldt,  Anat.  Atlas,  Wirn,  1903, 

b  VuU     I    SJ4   Fi^    I  S-.) 
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Deep  Fascia  of  Leg  (Fascia  cruris). 

This  fascia  extends  from  the  Imee  to  the  malleoli.  It  repre- 
sents ahxiost  a  complete  cone,  being  interrupted  only  at  the  facies 
medialis  of  the  tibia.  What  is  the  relation  of  its  superior  cir- 
cumference to  the  capitulum  fibuhre,  the  condyles  of  the  tibia,  and 
the  fascia  lata? 

Its  inferior  circumference  is  attached  to  the  malleoli  and  the 
tuber  calcaneum.  Between  these  three  bony  projections  it 
becomes  continuous  with  the  annular  ligaments  about  the  ankle. 

Examine  cross-sections  of  the  leg  and  note  the  different 
relations  of  the  fascial  reflections  and  the  osteofascial  compart- 
ments formed  by  septa  passing  from  this  fascia  into  the  tibia  and 
fibula.  They  have  already  been  referred  to  above.  The  septum 
intermusculare  anterius  [fibulare]  and  the  septum  intermuscu- 
lare  posterius  [fibulare]  divide  the  subfascial  space  into  three 
compartments.     (See  Figs.  64  and  68.) 

(a)  Anterior  compartment,  deep,  prismatic  in  form.  It  lodges  the  M. 
tibialis  anterior,  the  M.  extensor  digitorura  longus,  the  M.  extensor  hal- 
lucis  longus,  the  M.  peronaeus  tertius,  and  the  anterior  tibial  vessels  and 
nerves. 

(b)  Lateral  compartment :  this  lodges  the  peroneal  muscles  and  the 
superior  part  of  the  nervus  peronaeus  snperficialis. 

(c)  Posterior  compartment :  this  is  divided  into  two  secondai-y  com- 
partments by  the  deep  transverse  fascia  of  the  leg  passing  from  the  margo 
medialis  of  the  til)ia  to  the  crista  lateralis  of  the  fibula.  Posterior  to  this 
fascia  will  be  found  the  M.  ti'iceps  surae  and  the  M.  plantaris;  anterior  to 
it  will  be  found  the  M.  tibialis  posterior,  M.  flexor  digitoruni  longus,  M. 
flexor  hallucis  longus,  the  posterior  tibial  vessels  and  nerves,  and  the 
peroneal  vessels. 

The  fascia  cruris  varies  much  in  thickness  in  different 
regions.  It  is  composed  of  transverse  longitudinal  and  oblique 
fibres.  The  transverse  fibres  arise  from  the  crista  anterior  of 
the  tibia  and  after  encircling  the  leg  are  inserted  upon  the  margo 
medialis  of  the  same  bone.  The  oblique  and  longitudinal  fibres 
arise  from  the  l)ony  projections  into  which  the  superior  circum- 
ference of  this  fascia  is  attached.  AAHiat  muscles  send  off  proc- 
esses which  reinforce  the  longitudinal  and  oblique  fibres? 

Incise  the  fascia  in  the  median  line  from  the  fossa  poplitea 
to  the  OS  calcaneum  and  reflect  the  flaps. 

Muscles  of  the  Superficial  Posterior  Osteofascial  Compartment. 

These  may  now  be  dissected  out. 

The  iiiusclfs  (if  the  leg  (iud  llicii-  lidnioliigiies  in  the  nuisolcs  of  the  fore- 
arnj.     Any  dirrci-ences  found  ai-c  to  lie  explained  l)y  the  adaptatitm  of  the 
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leg  muscles  to  locomotion.  The  relative  atrophy  of  the  motor  system  of 
the  toes  is  due  to  the  loss  of  its  femoral  attachment  and  to  a  displaeomeut 
of  the  flexors  and  extensors,  deprived  of  their  tibial  and  tibulai-  attach- 
ments, downward  into  the  intrinsic  musculature  of  the  foot.  The  pro- 
nator and  supinator  systems  are  almost  absent,  being  represented  liy  the 
popliteus  alone,  and  this  through  skeletal  modifications  has  lost  its  primi- 
tive role.  The  muscles  of  the  leg,  like  those  of  the  forearm,  are  delimited 
into  an  anterior,  a  posterior,  and  a  lateral  group  by  the  bones  of  the  leg 
and  aponeurotic  septa. 

Study  carefully  the  origin,  insertion,  form,  action,  and  inner- 
vation of  the  following  muscles  : 

(a)   Triceps  muscle  of  the  calf    {M.   triceps  surae).      (Vide   Spalteholz, 
Figs.  .393-94.) 

(aa)  Gastrocnemius  muscle  (M.  gastrocnemius). 

(acta)   Lateral   head    (caput   laterale).     Look   for   a   small 
sesamoid  cartilage  or  bone  in  this  head.     Obsei've 
the  lateral  bursa  of  the  gastrocnemius  ( bursa  M. 
gastrocnemii  lateralis)    and  the  bursa  bicipitogas- 
trocnemialis. 
(aab)   Medial  head   (caput  mediate).     Observe  the  medial 
bursa  of  the  gastrocnemius  (bursa  M.  gastrocnemii 
medialis)  and  the  bursa  M.  semimembranosi.    Dis- 
sect this  bursa  out  carefully  and  determine  whether 
or  not  it  communicates  with  the  joint-cavity. 
Divide  the  gastrocnemius  transversely  near  its  attachment  to 
the  tendo  Achillis  and  reflect  it  upward,  preserving  vessels  and 
nerves  passing  into  each  head,  and  study  the  muscle  beneath  the 
M.  gastrocnemius. 

(ab)  Soleus   muscle    (31.   salens).      (Vide   Sisalteholz,    Fig.    394.) 

Determine   its   exact   origin   from   the   fibula   and 
tibia.     Note  that  the  tendon  of  this  muscle  fuses 
with   the   tendon    of   the   gastrocnemius   to   form 
the— 
(aba)    Tendo  calcaneus   [Achillis]. 

Divide  the  soleus  transversely  at  the  level  at 
Avhich  it  joins  the  gastrocnemius.  Incise  the  belly 
of  the  soleus  in  the  middle  line  and  expo.se  the 
tendinous  arch  (arcus  tendineus  M.  solci)  and  the 
blood-vessels  and  nen'es  entering  the  muscle. 
The  plantaris  nuiscle  may  be  divided  to  permit  of 
the  turning  of  the  tendo  calcaneus  [Achillis] 
downward.  Determine  its  exact  attachment  to  the 
OS  ealcaneum  and  study  the  following  bursae : 

(1)  Bursa  subculanea  calcanea.      (Vide  Spalte- 

holz, Fig.  393.) 

(2)  Bursa  tendinis  calcanea.     (Vide  Spalteholz, 

Fig.  395.) 
(b)    Plantaris  muscle   (M.  planlaris).     (ATde  Spalteholz,  Fig.  394.)     The 
tendon  of  this  small  muscle  has  already  been  divided  to  permit  of 
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tlie  (m-iiiiii;'  of  tlie  teiiiLi  calcaneus  [Acbillis]  duwiiward.  Deter- 
liiiuc  its  iiiscrtic'ii.  It  is  the  homologue  (if  tlie  paliuaiis  loiigus  in 
(he  I'dreann.  [ii  nionkeys,  whose  feet  are  ])rehensile,  it  is  tlie 
jiroiiei-  teiisDi'  muscle  of  the  plantar  fascia.  It  is  well  developed 
in  all  plantigrade  animals. 

Deep  Transverse  Fascia  of  Leg  and  Structures  beneath  it. 

Xote  its  attaehinent  medially  to  the  tibia  and  laterally  to  the 
fibula.  Trace  the  fascia  downward  to  tlie  aukle,  wliere  it  becomes 
thickened  to  form  the  ligamentum  Jaciniatum  (O.  T.  internal  an- 
nular ligament).  (Vide  Spalteholz,  Fig.  395.)  Incise  tliis  fascia 
longitudinally,  leaving  the  Lig.  laciniatum  intact,  and  proceed  to 
the  study  of  the  structures  beneatli  it. 

Musdcs.     Note  carefully  the  form,  position,  origin,  insertion,  action,  and 
innervation  of  each.     (Tide  Spalteholz,  Fig.  39.3.) 

(a)  Popliteus   muscle    (21.   pupliteus).      iJetermine   the   I'elation   of  its 

tendon  to  the  capsule  of  the  knee-joint  and  the  ligamentum  pop- 
liteum  arcuatum.  Note  the  dense  aponeurosis  covering  this 
muscle.  It  receives  a  strengthening  Isand  from  the  tendon  of  the 
semimembranosus  muscle.  Examine  the  bursa  of  the  popliteus 
nniscle  (hurxa  M.  pojjlitei).  (Vide  Spalteholz,  Fig.  396.)  Does 
this  l)ui'sa  comnninicate  with  tlie  knee-joint? 

(b)  Long  llexor  of   the   digits    (J/.   Jlcxor   diijiforum    lonr/us).      (Vide 

Siialteholz,  Fig.  395.)  Examine  the  sheath  of  the  long  flexor 
tendons  of  the  toes  (vagina  iendinum  M.  fle.roris  dif/iloriim  pedis 
loiiiji).  This  sheath  surrounds  the  tendon  as  it  iiasses  liehind  the 
malleolus  medialis  and  is  continued  well  down  into  the  foot. 
Does  it  communicate  with  a  sheath  which  surrounds  the  tendons 
of  the  tiliialis  posterior  and  the  flexor  longus  hallucis"? 

(c)  Postei'ior  tibial  muscle   (21.  tihialis  posterior]    (O.   T.  tibialis  pos- 

ticus). This  nniscle  may  be  more  or  less  fused  with  the  long 
Ile.\oi-s,  which  is  only  an  exaggeration  of  the  nmiual  disposition 
in  man  ami  a  reproduction  of  the  normal  disposition  in  the  cat. 
( SIrauss-Diirckheim. ) 

Examine  the  sheath  of  (he  tendon  of  (he  ]N[.  tiliialis  posterior 
(rar/iiia  teiidiiii.^  21.  tiljialis  posl erinris] . 

(d)  Long  flexor  of  (he  great  toe  (2f.  jlcror  lialhicis  loiu/us).     Examine 

the  sheath  of  the  (endon  of  the  Ion-  Ih/xor  of  (he  great  toe 
(rar/iua  tendinis  21.  flexoris  hallneis  loiii/i). 

At  this  stage  in  the  dissection  examine  the  bony  leg  and  foot. 
Determine  the  exact  ])osition  of  the  sulci  through  which  these 
tendons  pass.  Note  the  exact  relation  of  the  tendons  beneath 
the  ligamentum  laciniatum.     (See  Fig.  71.) 

Varieties  in  the  flexor  system  of  the  foot  are  frequent.  The 
tendency  to  diffei'entiate  may  be  accentuated,  Init  more  fre- 
quentl>'  there  is  a,  return  to  tlio  ]-»rimitive  undivided  mass  arising 
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A.  gunn  ir  ] 
A.  til  iili^ 


A. I   rjnu 


A.  tiljidhs  jrst  , 


A.  E^alk-ulari.s  ]    st 
A.  mallrulari.s  [     t  i 


-P^", 


Rett  cakau  . 


Arteries  of  the  posterior  pjart  of  the  leg. 
The  niiiseles  of  the  ealf  have  been  removed.    The  A.  peronaea  is  represented  as  .showing  through 
the  muscle  lying  over  it,     (From  Gegenhaur.  Lehrb.  der  Anat.  des  Menseh.,  Leipzig;  1899,  7  Aufi,,  Bd. 
ii.  p.  29,5,  Fig,  MS.) 
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from  the  tibia  and  fibula.  In  the  lower  forms,  such  as  the  rabbit 
and  kangaroo,  tliis  primitive  undivided  mass  of  flexors  is  the 
rule. 

Arlciit'S.     (Vide  Fig.  70,  and  also  Spalteliolz,  Fig.  47S.) 

Traee  the  popliteal  artery  downward,  and  note  that  it  bifurcates 
just  anterior  to   the  areus  tendinens  j\L   stdei  into  the   anterior  and 
l_iosterior  tibial  arteries.      The   anterior  tibial  has   already   been   dis- 
sected.    Trace  out  the  ci.inr.se  of  the  posterior  tibial  artery.     Determine 
the  course  and  position  of  its  lineaj-  guide.     Where  would  you  take 
the  pulse  in  the  leg  and  foot  ?    Study — 
(«)   Posterii.ir  tibial  artery  (.1.  tibialis  pustcrior). 
(aa)    Fibular  branch  (i-ciinus  fibtilaris). 
(ah)    Peroneal  artery  (.1.  peronaea). 

(1)  Nutrient  artery  of  the  libula  (A.  nutricia  fibulae). 

(2)  Perforating  bi'anch   [ramus  pcrfurans) . 

(3)  Oonnnunieating  branch   (ramus  communicans) . 

(4)  Lateral   posterior   malleolar   artery    (A.    malleolaris 

posterior  lateralis). 

(5)  Lateral  caleanean  branches  (rami  calcanei  laterales). 

(ac)  Nutrient  arteiy  of  the  tibia  (^1.  nutricia  tibiae). 

How  ai-e  the  nutrient  arteries  of  the  lower  extremities 
directed '? 

(ad)  Medial  posterior  malleolar  ai'tery  (^1.  malleolaris  posterior 

medialis)    (0.  T.  internal  malleolar). 

(ae)  Medial  caleanean  In-auches  (rami  calcanei  mecliales). 

(af)  Netwru'k  of  heel   (rcic  calcancum). 

The  terminal  l)ranches  cjf  the  A.  tibialis  i^osterior  will 
be  found  when  the  dissection  of  the  foot  is  made. 

Trace  out  the  veins  accompanying  this  artery  and  de- 
termine their  anastomoses  and  the  large  veins  into  which 
they  empty. 
Nerres.     (  Spalteholz,  Fig.  S2.3.) 
(a)    Tibial  nerve  (A',  tibialis). 

(aa)    Muscular  branches  (rami  musciilares). 

[all]    Interosseous  nerve  of  the  leg  [X.  iiitcrosscus  cruris). 

(ac)  Medial    cutaneous    nerve    of    the    calf    (.V.    cutancus   surae 

medialis).  This  nerve  has  already  been  dissected.  It 
unites  with  the  ranms  ariastomotieus  peronaeus  to  form 
the— 

(ad)  Neiwe  of  tlie  calf  {.V.  suralis). 

(ailu)  Tjateral  calcaneal!  branches  {rami  calcanei  lat- 
erales) . 

(adb)  Lateral  dorsal  cufaneons  nerve  of  the  foot  (.Y. 
ciitanciis  (hirsalis  lalcralis  pedis).  This  nerve 
is  (he  conlinuaiion  of  the  N.  suralis  into  the 
foot.  Review  al  Ibis  stage  cd'  the  dissection  the 
cutaneous  nerve  supplv  of  the  dorsum  of  the 
foot. 

(ae)  IMedial  c;dcaiiean  br:niches  (  rami  calcanei  mcdialcs). 

Dissect  out  (he  brancli  passing  into  the  syndesmosis 
liliiolil)idaris.  Do  you  liud  any  l)ranches  accomi)anying 
the  A.   tibialis  posterior? 
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Make  a  drawing  showing  the  structures  exposed  and  their 
exact  relations  at  different  levels.  Pay  especial  attention  to  tlie 
relations  of  the  structures  in  the  fossa  retromalleolaris  niedialis. 

Laciniate   ("  Fringed")   Ligament   (Ligamentum  laciniatum)    (O.  T. 
Internal  Annular  Ligament).     (Fig.  71.) 

Determine  the  different  points  of  attachment  of  this  fibrous 
triangular  lamina  and  the  relation  that  they  bear  to  the  malleolus 
medialis,  the  medial  surface  of  the  tuber  calcanei,  the  medial 

Fig.  71. 


M.  Ik'Xor  hall.  l.R-vis 


Margo  pedis  medialis,  showius  the  tendinis  of  ilie  muscles  nf  tlie  leg.     {From  Gegenbaur,  Lehrb. 
der  Anat.  des  Menseh.,  Leipzig,  Isyj,  7  Aufl.,  Bd.  i.  p.  4i;,s,  Fig.  310.) 


plantar  aponeurosis,  the  abductor  hallucis  muscle,  and  the  fascia 
cruris.  It  covers  the  teudons  of  the  tibialis  posterior,  the  flexor 
digitorum  longus,  and  the  flexor  hahucis  longus  muscles,  and 
the  posterior  tdjial  vessels  and  nerA-es.  Each  of  these  structures 
runs  within  a  special  sheath.  The  til)ialis  posterior  and  the 
flexor  digitorum  longus  are  separated  from  each  other  by  a 
fibrous  septum  which  passes  off  from  the  deep  surface  of  the 
ligament.  The  fibres  constituting  the  se]->tum  pass  beneath  the 
tendons;    one  process,  ascending,  is  attached  to  the  malleolus 
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niedialis  and  the  ligaiueutuiii  deltoideiim;  the  otlier,  descending, 
is  attaelied  to  the  preeessus  mediaJis  tuberis  ealcanei. 

The  tendttn  of  the  long  tiex(.)r  of  the  great  toe  is  contained 
witliin  a  special  slieatli,  altogether  independent  of  the  ligamen- 
tum  laciuiatnni.  The  filji-es  of  tins  slieatli  arise  from  the  media! 
tij)  of  the  sulcus  ]\I.  ftexoris  hallucis  longi  and  froDi  the  smiimit 
of  the  snstentacuhnu  tali.  They  terminate  upon  the  medial  tip 
of  the  same  sulcus  and  the  medial  face  of  the  os  calcaneum  about 
one  centimetre  belo-n^  the  sustentaculum  tali.  The  vessels  run 
ahove  this  slieath  covered  by  the  ligament,  but  generally  the 
medial  and  plantar  arteries  are  separated  from  eacli  other  by  a 
septum. 

Detach  the  ligament  from  the  malleolus  medialis  and  dissect 
it  towards  the  os  calcaneum,  determining  its  exact  attachment 
and  the  position  of  the  seiita  aboA'e  mentioned.  I\Iake  a  drawing 
of  these  structures  at  this  stage  of  the  dissection. 


PLANTAR  EEGION  OF   THE   FOOT  (REGIO   PLAN- 
TAR IS    PEDIS). 

Before  beginning  this  dissection,  review  the  anatomy  of  the 
bones  entering  into  the  formation  of  the  foot.  Note  the  number 
and  the  exact  jiosition  of  each.  (A^ide  Spalteholz,  Figs.  11)8-99.) 
Study  in  the  bony  foot  and  uj)on  your  subject  the  following : 

Arrhes. 

(a)  Longitudinal  arch.  This  arch  exicnds  frcmi  the  heel  to  the  meta- 
tarsophalangeal joints.  It  is  caiipetl  by  the  talus  and' 
may  be  divided  into — 

(aa)  A  jKiglcriui-  limb,  inrnied  hy  the  os  calcaneum  and  the  pos- 
terior jjart  of  Ihe  tains.  Note  the  thickness  and  the 
strength  id'  this  postci-ior  linili,  which  serves  as  a  point 
of  attachment  I'or  the  tendo  calcaneus  [Achillis].  Study 
the  skelclons  of  the  while,  flie  negro,  and  the  monkey 
and  coiM]iai-e  the  relative  lengllis  of  (his  posleriin-  liml). 

(ah)  An  niilrrior  liiiiJi.  This  linih  is  I'ormed  liy  llie  remaining 
liones  of  (he  (arsns  and  inetalai'sus.  lOxaniine  a  model 
of  a  foot  in  wlii<'li  (he  joiiit-cavi(  ies  are  reiir(>sented.  and 
no(e  the  amount  of  synovial  iMenihran(>  found  in  the 
joints  of  Ihe  aiderior  limh.  These  meinhranes  produce 
an  elastic  i-esislance  to  any  fm-ce  applied  to  the  anterior 
hinh  id'  (lie  longitudinal  arch.  Sho<-ks  (ransniitted 
(lii'iingh  it  (o  (he  leg,  |)el\-is,  and  lruid<  ai-e  nuich  lessened 
hy  (liis  arraugvnicnt.  The  anierior  limb  is  subdivided 
mill  a  iiirilinl  pilhir,  formed  by  Ihe  labis,  the  navicular, 
(ho    lliirr    cuneiform,    and    Die    Ihree    medial    metatarsal 
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bones,  and  a  lateral  pillar,  formed  by  the  caleaneuni, 
the  cuboid,  and  tlie  two  lateral  metatarsal  boues. 

(&)  Transverse  arch.  Where  is  this  areh  to  Ije  tniuid  and  what  fuueliou 
does  it  subserve? 

(c)  Lateral  areh.  This  areh  is  convex  laterally  and  extends  from  the 
heel  to  the  base  of  the  little  toe.  Deternnne  iu  what  directions 
pressure  exerted  from  above  is  radiated  liy  this  arrangement  of 
the  arches.  What  factors  assist  in  the  maintenance  of  the  arch 
of  the  foot?  Study,  iu  this  connection,  especially  the  tendon 
of  the  M.  peronaeus.  What  is  fiat-foot'?  Where  is  the  spring 
of  the  foot?  In  Hat-foot  the  liue  of  tenderness  generally  corre- 
sponds to  the  line  of  Chopart's  joint. 

Examine  the  medial  margin  of  tlie  foot  and  determine  the 
position  of  tlie  following: 

(a)   Sustentaculum  tali. 
( b  )   Tuljerositas  ossis  navicularis. 

(c)    Line  of  calcaneo-astragaloid  joint  (articulatio  talocalcanea). 
(cl)    Line  of  tarsouietatarsal  joints   {arliculationes  larsomcUitarseae) . 
(e)   Lines    of   metatarsophalangeal   joints    (arliculationes    meiatarsopha- 
laiKjeae). 

Examine  upon  the  lateral  margin  of  the  foot — 

(a)  Trochlear  process  {processus  troclilearis),  not  always  present. 

(b)  Liue  of  calcaneocuboid  joint  (urticululio  calcaneocuboidea).     In  con- 

nection  with    Chopart's   amputation   it    is   important    to   know   the 
sti'uctures  which  serve  as  guides  in  tinding  the  mid-tarsal  joint. 

(c)  Tuberositas  ossis  metatarsalis.     What  is  its  relation  to  the  arlicula- 

tiones   tars(imetatarseae?      What    is    Lisfrauc's    ligament?      ("\^ide 
Cunningham's  Systematic  Anatomy,  p.  1218.) 

Examine  now  the  skin  covering  the  sole  of  the  foot.  Note  its 
general  characteristics  and  compare  it  with  the  skin  of  the  palm 
of  the  hand.  How  does  it  compare  with  the  skin  over  the  dorsmn 
of  the  foot  ?  Which  is  the  more  mobile,  and  which  is  the  thinner? 
Note  the  callosities  that  form  about  the  heel  and  the  ball  of  the 
toes.  In  standing  which  parts  of  the  sole  come  in  contact  with 
the  floor  ? 

The  foot  should  be  firmly  fixed  and  the  toes  extended,  thus 
rendering  the  plantar  aponeurosis  tense.  IMake  the  following 
incisions : 

(1)  A  perpendicular  incision  extending  down  the  middle  of  the  sole. 

(2)  A  transverse  incision  across  the  sole  at  the  clefts  of  the  toes. 

(3)  A  medial  incision  extending  the  length  of  each  toe. 

Reflect  the  flaps  of  skin  and  study  the  fascia  beneath. 
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Superficial  Fascia  of  Sole. 

Tins  fascia  consists  of  but  one  layer,  and  resembles  the  fas- 
ciae of  the  palm  of  the  hand  and  of  the  scalp.  Note  the  peculiar 
character  of  the  fat  and  its  disposition.  Thick  fibrous  processes 
will  be  found  which  connect  this  fascia  to  the  skin.  Dissect  away 
this  fascia  carefully  and  study  the  following: 

Bursac. 

(a)  Subcutaneous  ealeauean  bursa  (hursa  suhcutanea  calranea).     (Vide 

Spaltebulz,  p.  348.) 

(b)  Bursa  in  the  ball  of  the  great  and  of  the  little  toe.     Occasionally  a 

small  ai'teiy  and  nerve  may  be  found  passing  into  these  bursae. 
When  inthimed  they  are  very  painful.     How  may  the  formation 
of  these  sulx-utaneous  bui'sae  be  accounted  for? 
Veins. 

(a)    Digital  phmtar  veins  (  I'c.  diijitalcs  plaiiiares) . 
{b)    Plantar  venous  arch  {arrus  plaiitaris  venosus). 

(ba)  Intercapitular  veins  (  T'r.  iiilcrcapitularcs) .  single  or  dou- 
ble, passing  between  each  jiair  of  toes  to  join  the  Yv. 
digitales  dor.sales. 

(c)  Plantar  venous  network   (rcte  voiosiim  ■pla)itaye) . 

Determine  tlie  exact  course  of  the  venous  bhiod  coming  from  the  sole 
of  the  foot. 

(a)  Medial  calcanean  branches  of  the  tibial  nerve    {rami  calcanei  N. 

tibialis) . 

(b)  Cutaneous  l)i-anches  of  the  plantar  nerves. 
L)jini'>iiatics. 

Determine  the  exact  course  of  the  lymphatics  of  the  sole  of  the  foot. 
(Vide  Toldt,  Fig.  1000.) 

Plantar  Aponeurosis   (Aponeurosis  plantaris.) 

Remove  now  the  superficial  fascia  and  study  the  aponeurosis 
plantaris.     (Vide  Spaiteholz,  Fig.  397.) 

Note  the  density  of  this  a])oneurosis.  It  is  attached  i)oste- 
riorly  to  the  os  calcaneum  and  passes  forward  to  cover  the  whole 
of  the  nmscuiature  (.)f  the  foot.  Tt  is  attached  to  the  medial  and 
lateral  margins  of  the  foot,  and  passes  without  interruption  into 
tlie  fascia  of  tlie  dorsum  of  tlie  foot. 

This  a])oneurosis,  like  tlic  palmar  aponeurosis,  ma}*  be 
dJAided  into  a  miildle,  a  medial,  and  a  lateral  ]inrt.  How  does 
tlie  strength  of  tlie  middle  part  comytare  witli  tliat  of  the  medial 
and  lateral  ])arts?  Trace  this  medial  part  forward,  after  having 
determined  its  ])ostei'ior  attacliment;  disse(^t  out  the  iiA'e  i)r(H^- 
esses  into  whicli  it  divides.  Determiiu^  tlieir  relations  to  the 
Ligg.  vagirialia  and  the  i)halanges.  l^issect  out  carefully  the 
transvei-se  bundles  (fdsririi/l  I rnnsrcrsi). 


DISSECTION    OF    THE    LOWER    EXTKEMITY 


177 


The  medial  part  is  the  weakest.  It  is  coutiuuous  posteriorly 
witli  the  ligameutum  laciniatum,  aud  is  attached  along  the  medial 
margin  of  the  foot  to  the  tarsal  and  first  metatarsal  bones.  "What 
muscles  does  this  part  cover! 

The  lateral  part  is  stronger  than  the  medial.  It  is  attached 
behind  to  the  lateral  tubercle  of  the  os  calcaneum  and  in  front 
to  the  tuberosity  and  the  lateral  border  of  the  fifth  metatarsal. 
Posteriorly  all  three  divisions  give  origin  to  muscles. 

From  the  deep  surface  of  the  plantar  aponeurosis  a  medial 
and  a  lateral  process  are  given  off,  which  pass  downward  to  fuse 
with  the  fascia  interossea  plantaris  and  to  become  attached  to  the 
tarsal  bones.  Three  separate  muscular  compartments  are  thus 
formed.  These  septa  may  be  seen  if  the  plantar  aponeurosis  be 
incised  in  the  median  line  from  heel  to  toe  and  reflected  each  way. 

Contraction  of  the  plantar  fascia  gives  rise  to  the  condition 
known  as  j^es  cavuin.  The  division  of  the  aponeurosis  is  most 
easily  accomplished  one  inch  in  front  of  its  attachments  to  the 
OS  calcaneum,  where  it  is  narrowest.  Pus  may  collect  l)eneath 
the  fascia,  and  it  is  apt  to  burrow,  because  the  aponeurosis  is  so 
dense  that  pus  cannot  perforate  it.  Occasionally  pus  may  pass 
through  one  of  the  small  foramina  formed  by  the  passage  of 
small  arteries  and  nerves  through  the  aponeurosis.  In  this  case 
two  abscess-cavities  will  be  formed.  Such  a  condition  is  known 
as  the  ahces  en  hissac. 

Remove  the  aponeurosis  plantaris  and  study  the  structures 
beneath. 

Fill.  72. 


M.  flexor  hall,  long 


Caput  i-lantaru 


M.  (lexor  dig. 


Relation  of  the  tendons  of  the  M.  flexor  digitorum  longus  and  of  the  M.  flexor  hallneis  longns,  se.n 
from  the  npper  side.  {From  Gegenbanr,  Lehrb.  der  Anat.  des  Meim-h.,  Leipiiig,  1S99,  7  Anfl.,  p.  Jiw, 
Fig.  339. ) 

Superficial  Layer  of  Muscles  of  the  Sole.     (Vide  Spalteholz,  Fig.  398.) 

Note  the  form,  position,  origin,  insertion,  action,  and  mner- 

vation  of  each. 

12 
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(a)  Short  flexor  muscle  of  the  toes  (M.  flexor  digitorum  brevis).  Exam- 
ine its  lignmentons  sheath  (ligam-entum  vaijinale) ,  aimular  ligament 
(Ugamcntiim  annulare),  and  the  cruciate  ligament  (ligamentum 
cruciatum  ) . 

After  having  nuide  a  careful  study  of  this  ligamentous  sheath, 
incise  it  in  the  medial  line  and  reflect  each  way,  preserving  care- 
fully the  vessels  and  nerves.  Note  the  synovial  sheath  (vaginae 
toidiiiiim  (hgitalcs  'pedit<)  surrounding  the  flexor  tendons.  (Vide 
Spalteholz,  Fig.  407.)  What  relations  exist  between  the  tendons 
of  the  long  and  of  the  short  flexors  of  the  toes?  Compare  these 
relations  with  those  found  in  the  hand. 

(6)   Abductor  muscle  of  great  toe  (M.  abductor  hallucis). 

(c)   Abductor  muscle  of  little  toe  (M.  abductor  minimi  digiti). 
Di\-ide  these  muscles  at  their  origin  and  reflect  them  forward.     Exercise 

great  care  and  avoid  injui-y  to  vessels  and  nerves  immediately  beneath. 

Plantar  Arteries.     (Vide  Spalteholz,  Fig.  481.) 

Determine  the  relations  of  tliese  different  arteries.  What  is 
the  linear  guide  for  each  artery?  All  the  branches  are  mentioned 
here,  although  many  will  not  be  seen  at  this  stage  of  the  dis- 
section. 

(a)  Medial  plantar  arterj'   (^4.  ■plantaris  medialis)    (0.  T.  internal  plan- 

tar). 

(aa)  Superficial  branch   {ramus  superftcialis) . 

[ab]  Deep  branch  (ramus  profundus) . 

(b)  Lateral  plantar  artery   (^4.  plantaris  lateralis)    (0.  T.  external  plan- 

tar). 
iba)    Plantar  arch  (arcus  plantaris). 

(baa)   Plantar  metatarsal  arteries    (.In.   metatarseae  plan- 
tares), 
ibab)    Perforating  branches   (rami  perforantes) . 
(bac)    Digital  plantar  arteries  (Aa.  digitales  plantares). 
With  what  arteries  do  the  above  anastomose?     Dissect  out  the  veins 
accompanying  the  arteries  and  trace  them  into  larger  stems. 

Plantar  Nerves.      (Vide  Spalteholz,  Figs.  824  and  825.) 

Determine  what  muscle  is  supplied  by  each  nerve,  also  the 
exact  cutimeous  sujiply.    AVliat  is  muscle  sense? 

(a)  Medial  plantar  nerve  (N.  plantaris  m-edialis)  (0.  T.  internal  plantar). 

(aa)    f'onnnon  digital  plantar  nerves  (Nn.  digitales  plan.tares  com- 

nnuies) . 
(all)    Pi'djier  digital   plantni-  nerves    (Nii.   digitales  jilanlares  pro- 

prii ) . 

(b)  Lateral  ]jhinlar  noi've   (A',  planlaris  luteralis)    ( (.).   T.  external  plan- 

tar). 
(tja)    Supcrlicial  bi-nnch    (rirmns  snperjieialis) . 

('iiniiiM)ii    digital    plantar    nerx'es    (l\n.    digitales    plantares 
comriiunrs ). 
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Proper    digital    plantar    nerves    {Nn.    digitales    plantares 
proprii) . 
(bb)   Deep  branch  {ramus  profundus). 

Second  Layer  of  Muscles  and  Tendons  of  the  Sole. 

(a)  Tendons  of  the  M.  flexor  digitorum  longus. 

(aa)  Quadrate  nuiscle  of  the  sole   (M.  quadratus  plantae)    (0.  T. 

aecessorius  muscle).     (Fig.  72.) 

Two  planes  of  fibres  will  be  found  in  this  muscle.  Dis- 
sect both  out  carefully  and  determine  their  relations  to  the 
different  tendons. 

(ab)  Lumbrieal  muscles  (llm.  lumhricales).     Determine  the  exact 

modes  of  origin  from  the  tendons  of  the  long  flexor  and 
trace  them  forward  to  the  tendons  of  the  long  extensor. 
These  little  muscles  act  chiefly  through  the  above  tendons 
and  produce,  when  active,  a  flexion  of  the  first  phalanx  and 
extension  of  the  second  and  third.  Dissect  out  the  hursae 
Mm.  himbricalium  pedis. 

(b)  Tendon  of  the  long  flexor  of  the  great  toe.     Determine  the  relative 

position  of  this  tendon  and  dissect  out  the  tendinous  process  pass- 
ing over  to  the  tendon  of  the  long  flexor  of  the  digits. 

Divide  the  tendons  of  tlie  M.  flexor  longns  digitorum,  M. 
flexor  longus  liallucis,  M.  quadratus  plantae,  and  the  phmtar  ves- 
sels and  nerves  near  the  os  calcaneum  and  reflect  them  down- 
ward. 

Third  Layer  of  Muscles  of  the  Sole.     (Vide  Spalteholz,  Fig.  400.) 

(a)  Short  flexor  muscle  of  great  toe  (M.  flexor  haUucis  brevis). 

(b)  Adductor  nmscle  of  great  toe  (M.  adductor  halhicis). 

(ba)  Oblique  head  (caput  obliquum). 

(bb)  Transverse  head  (caput  transversum). 

(c)  Short  flexor  muscle  of  fifth  toe  (U.  flexor  digiti  quinti  brevis). 

(d)  Opposing  nmscle  of  little  toe   (M.  opponens  digiti  quinti). 

Sever  the  M.  flexor  digitorum  brevis  and  the  caput  obliquum 
of  the  M.  adductor  hallucis  at  their  origins  and  reflect  them 
downward.  Complete  now  the  study  of  the  arcus  plantaris.  De- 
termine where  the  deep  branch  of  the  dorsal  artery  of  the  foot 
passes  into  the  planta.  Note  the  deep  brancli  of  the  lateral 
plantar  nerve  close  by  the  arch. 

Displace  the  digital  A^essels  and  nerves  forward  and  sever  the 
short  flexor  of  the  little  toe  and  the  transverse  head  of  the 
adductor  hallucis  at  their  origins  and  reflect.  Note  the  strong 
bands  of  fibrous  tissue  {Ugameniwn  cnpitulorum  transversum) 
passing  between  the  heads  of  the  metacarpal  bones. 
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Fourth  Layer  of  Muscles  of  the  Sole. 

(a)   Plantar  interosseous  muscles  (2Im.  inlcrossci  plantarcs). 
{b)   Doi'sal  interosseous  uiuseles  (Mm.  intenjssei  dorsales). 

Determine  the  form,  position,  origin,  insertion,  action,  and 
innervation  of  eacli,  and  compare  tlxeni  witli  tlieir  lioniologues  in 
the  hand.  Note  that  thej^  are  covered  by  a  thin  layer  of  inter- 
osseous fascia  {fascia  interossea). 

The  points  of  insertion  of  tlie  M.  tibialis  posterior  will  now 
be  exposed.  Dissect  oiit  tlie  different  reflections  of  its  tendons 
and  determine  to  what  lioues  each  is  attached. 

Dissect  out  the  tendon  of  the  IM.  peronaeus  longus.  Note 
that  it  runs  in  a  sulcus  covered  over  by  the  ligamentnm  longnm 
plantae.  Dissect  down  to  the  tendon  and  trace  it  to  its  insertion, 
noting  tlie  plantar  synovial  sheath  {vagina  fendiuis  J\I.  peronaei 
longi  planfaris).  (Vide  Spalteholz,  Fig.  407.)  What  role  does  it 
play  in  maintaining  the  arch  of  the  foot'? 


JOINTS    OF    THE    LOWER    EXTREMITY. 

The  hip-joint  has  been  studied  already.  The  other  joints 
should  now  be  carefully  dissected. 

Arterial  Anastomosis  about  the  Knee-joint. 

Before  dissecting  the  knee-joint,  review  the  various  blood- 
vessels about  the  knee  and  study  the  most  important  anasto- 
moses.    (Fig.  7.'i.) 

Knee-joint  (Articulatio  genu).     (Figs.  73-77.) 

Remove  the  i)opliteal  vessels  and  nerves.  The  tendons  of  the 
muscles  suri'ounding  the  joint  should  l:>e  left  in  place,  so  that 
their  relations  to  the  different  ligaments  may  be  studied.  Divide 
the  M.  cpiadriceps  extensor  about  eight  centimetres  above  the 
i:>ate]la  and  allow  tlie  lower  pai't  to  remain  in  .sH)i.  Trace  each 
of  the  articular  arteries  to  its  termination.    Study  the  following: 

(rt)   Ailicular  eajisule  [i-apsuht  aiiiciilarif:) . 

(/))    Fibular   eollalcral    \\i^: enl    ILi;/.    colliilrrdlc    fihiilarc)     (0.    T.    long 

cxtei'nal  liuanicnl  ) . 
((■)    Tibial   collaleral    li-anicnl    {Li(j.    t^dlluliralr   lihialr)    ( O,    T.   internal 

lateral  liyanienl  ). 
(d)    Olilique   jioyiliteal    lii^'anicnl     {Li/J.    iiiiplili'inii    uhlnjiitnii)    (O.    T.   jios- 

Icrior  lii^iiiiient ). 
('')   Ai'ciiale  |>o]")lileal  linanient  (lAii.  'puiilili'iim  iirciiat nm). 
Oliscrx'c  I  he  rrl iiinrnhint  Lii/.  (ircuiili. 
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(/■)   Ligament  of  the  patella  {Lir/.  palcUae). 

(fa)  Retinaculum  patellae  mediale. 

(fb)  Retinaculum  patellae  laterale. 


Fig.  73. 


A.  germ  sup.  lat. 


A.  genu  inJ.  lat. 


A.  rec.  tib.  past. 


Ramus  lib.  A.  tib.  post. 


A.  genu  suprema 


A.  genu  sup.  med. 


A.  genu  inf.  med. 


A.  ree.  tib.  ant. 


A.  tibialis  anterior 


Arterial  anastomosis  about  the  knee.     (.Vfter  Poirier  et  Cliarpy, 
Truite  d'Anat  hum.,  Paris,  1901,  2  ed.,  t.  ii.  p.  S31,  Fig.  149.) 


Make  a  vertical  incision  into  the  joint  on  either  side  of  the 
13atella  and  ligamentmn  patellae.  The  common  extensor  ten- 
don and  the  patella  should  now  be  thrown  downward  and  the 
following  internal  structures  studied  : 

(g)   Lateral  meniscus  (meniscus  lateralis)   (0.  T.  external  semilunar  fibro- 

cartilage ) . 
(h)   Medial  meniscus  (meniscus  medialis)   (0.  T.  internal  semilunar  fibro- 

eartilage ) . 
(i)   Transverse  ligament  ot  the  knee  (Lig.  tra)i'Sversum  genu), 
(j)   Crucial  ligaments  of  the  knee  (Ligg.  cruciata  genu). 

ija)   Anterior  crucial  ligament  (Lig.  cruciatum  anteriiis). 

(jb)    Posterior  crucial  ligament  (Lig.  crnciafum  postcrius). 
(k)   Patellar  synovial  fold  (plica  sgnovialis  patcllaris)   (0.  T.  ligamentum 

mnco.snm). 

What  is  the  significance  of  this  fold? 
[l)  Alar  folds  (pliccie  alares)   (0.  T.  ligamenta  alaria). 
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Study  with  care  the  reflections  of  the  synovial  membrane.  It 
is  the  most  extensive  of  any  in  tlie  body,  and  is  of  great  practical 
importance  because  of  its  frequent  involvement  in  disease. 

Look  for  **  loose  bodies"  in  the  cavity  of  the  knee-joint; 
occasionally  one  is  found.     Remember  that  in  a  Rontgen-ray 


Fig.  74. 


1   AI   a  1  liKt  mag. 


Teii'L  M.  quad.  fern,    -ti 


Liff.  proprium 
pat.  med. 


Meniscus  medi  li 


M.  semimemb. 


Lig.  coUat.  tit). 


B.  infrapat.  i  r  f 
A.  genu  inf.  mt  1  \ 


,M   gastroc.  (caput 
mcd.) 


:\    *Vi)     IBL^\iii 


Articiilatio  genu,  m    li  il  ^     «       Ih         |  irl     il  j     r  It     .lemrmstrate  its  lines  of 

attuehment  to  the  femur  iind  tibia.     (From  I'oirier  et  taiarpv,  Truiir'  .lAuat.  lium.    I'aris  iwj'.i  2ed,, 
t.  i.  ij.  7:j7,  Fig.  vaa.) 


picture  the  sesamoid  bone  in  the  origin  of  the  M.  gastroeneuiius 
has  l)efore  now  been  mistaken  for  such  a  "  loose  body." 

Having  charted  tlie  length  and  breadth  of  the  muscular 
attachments  on  the  tibia  and  fibula,  remove  the  muscles  and 
study  tlie  articuiatitm  ))etween  the  bones. 
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Fig.  75. 

Lig.  transversuin 


Lig.  ant.  mtn  mpd 


Meniscus  medialis.|^ 
Lig.  post.  men.  mecl. 


Li^.  ant.  mm.  lat. 
Lig.  cruciatiim  ant. 
Lig.  post.  iiiL-n.  lat. 
"Muniscu.s  lateralis 


Lig   t  ru(  3  itum  ]  "  t 

Condylus  medialis  ct  lateralis  with  menisei.     l  From  Poirier  et  Charj.y,  Traite 
d'Anat.  hum.,  Paris,  1«99,  2  ed.,  t.  i.  p.  733,  Lig.  ToT.j 


Fig.  7G. 


Lateral  intortroehleo- . 
eondylar  groove 


Lig.  (Tueiatum . 
anterius 


Lig.  eollat.  tibularc- 


Medial  intertrochlco- 
condylar  .groove 


Lig.  cruciatum  post. 


Lig.  transversLun  genu 


■-  I  ■    '   •  "i      uR'i   .i'  '•  _       I  iR  ( ollat.  tibiale 


Crucial  liKamcntsof  the  knee  (LiKg.  cniciata  geiiui  :  anterior  view.    The  femur  is  flexed  at  right  angles 
to  the  tibia.     (From  Foirier  et  Charpy,  TraitO  d'Auat.  hum.,  Paris,  1.399,  t.  i.  p.  74U,  Fig.  741.) 
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Tibiofibular  Articulation   (Articulatio  tibiofibularis)    (O.  T.   Superior 

Tibiofibular  Articulation).      (Fig.   78.) 

(0)   Artieular  capsule  (i^aiisitki  arUcuhtris). 

ill)   Ligaments  of  the  head  of  the  fibula   [Lirirj-  capituU  fibulae)    (0.  T. 

anterior  and  posterior  superior  tibiofibular  ligaments). 
((')    Interosseous  membrane  of  leg   (membruna  interossea  cruris)    (0.   T. 

middle  tibiofibular  ligament). 

Fig.  77. 


rapatL-llaris 


Sitprucondylar  prc^e^ 


Tenddii  M.  poplitoi- 


Bur^a  .M.  puplitd 


avum  articulare 


h  due  to  adipose  mass 


lufcnor    ompartment 


Synovial  spaces  01  tlie  articulatio  jieiiii,  lateral  view.     (From  I'oirier  et  Cliarpy, 
Traite  d'Auat.  luim.,  Paris,  1S99,  2  ed.,  t.  i.  p.  7t  1,  I'My.  74:i.) 


Tibiofibular  Syndesmosis  (Syndesmosis  tibiofibularis)  (O.  T.  Inferior 
Tibiofibular  Articulation). 

Study— 

(d)  Anterior  ligament  of  hileral  malleolus  (Lo/.  malleoli  lateralis  aiitc- 
riiis) . 

(b)  I'oslcniir  ligament  of  hiteral  mallcokis  (Li(j.  malleoli  lateralis  pos- 
its r  in,-:). 
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After  the  ankle-joint  lias  been  studied,  the  tibia  and  fibula 
should  be  sawn  through  about  five  centimetres  above  their  lower 
articular  surfaces.  Make  a  coronal  section  of  the  bones  and 
study  the  ligament  passing  l)etween  tlieir  lower  extremities. 
Establish  the  continuity  of  the  synovial  membrane  of  this  joint 
with  that  of  the  ankle. 

Remove  the  crucial  ligament  of  the  leg  and  the  transverse 
ligament  of  the  foot,  also  the  tendons  passing  over  the  ankle, 
and  dissect  out  the  joints  of  the  foot. 

Fig.  78. 


/ 


-4.  rec.  tib.  ant. 


.  V.  tib.  ant. 


_Memb.  interos. 


_Ramus  pert.  A.  [ktod. 


Membrana  intero.s.SL'a  cruri.s.     ( Aftt-r  I'oirier  et  Charpy,  Trait(5 
d'Anat.  hum.,  Paris,  l.sa'J,  2  fd.,  t.  i.  p.  T.'.U,  Fig.  7.S5.) 


Articulations  of  the  Foot  (Articulationes  Pedis).     (Figs. 

79-82.) 
Talocrural  Articulation   (Articulatio  talocruralis)    (Ankle-joint). 

In  removing  the  soft  parts  in  order  to  expose  the  joint,  take 
great  care  not" to  injure  the  very  delicate  anterior  part  of  the 
articular  capsule. 
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(o)   Artifular  capsule  {capsula  articularis). 

(b)  Deltoid  ligaiiieut  (Lig.  deltoideum)   (0.  T.  internal  lateral  ligament 

and  anterior  and  posterior  tibiotarsal  ligaments). 
(bu)    Tiljionavicular  ligament    (Lir/.   tibwnaviculare). 
[bb]    Ualeaneotibial   ligament    (Lig.   calcaneotibialc). 
(be)   Aiiterioi- talotibial  ligament  (Lig.  talolibiale  antcrius) . 
(bd)    Posterior  talotiliial  ligament   (Lig.  talotibiale  p'>^'<l'-'riu'^)  ■ 

(c)  Anterior  talofibular   ligament    (Lig.   talopbulare   antcrius)     (0.    T. 

anterior  fasciculus  of  external  lateral  ligament). 

(d)  Posterior  talofibular  ligament   (Lig.  talofibidare  posterius)    (0.  T. 

posterior  fasciculus  of  external  lateral  ligament). 

(e)  CalcaneofllKilar    ligament    (Lig.    calcaneofibidare)     (0.    T.    middle 

fasciculus  of  external  lateral  ligament). 


Fig.  79. 


1 1L,   II  n  ].-n]iiii-  LiK-  tibiii- 

(  nil  II  'iiinMiorsiilL'       calcKiu'iiiii 

Articulatiuiius  lalocniralis  (.'i  iiitcrtarseac.    Medial  view.     (From  Poirier  et  Cliarpy,  Traito 
d'Aliut.  lliim.,  Paris,  1899,  2  cd.,  t.  i,  [..  7i;l,  FiK.  7.'.9.) 


The  articular  capsule  should  be  opened  auteriorh'  and  poste- 
riorly after  it  has  been  cleaned.  When  opened,  a  good  view  of 
the  interior  of  the  joint  may  he  had  and  the  remaining  ligaments 
more  easily  defined. 

Stud)'  sagittal  and  frontal  sections  through  this  joint  on 
pre]);iratioTis  in  tlie  anatomical  museuui ;  examine  closely  the 
relations  of  the  ligaments  and  tlie  folds  of  the  capsule  to  the 
joint-cavity. 

Clean  away  all  the  nmscles  and  tendons  upon  the  foot,  after 
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tlie  length  and  breadth  of  their  attachments  have  been  charted, 
and  stud}^  the  following  joints. 


Intertarsal  Articulations   (Articulationes  intertarseae). 

Talocalcaneonavicular  Articulation  (Articulatio  talocalcaneonavicidaris). 
This  is  the  moi'e  antericjr  of  the  two  separate  joint-cavities 
■svhicli  exist  between  the  talus  on  the  one  hand  and  the  navicular 
bone  and  the  calcaneus  on  the  other.  The  posterior  of  the  two 
joint-cavities  is  called  the  articulatio  calcanea.  (See  Spalteholz, 
Fig.  271.) 

Fig    so. 


Inferior  tibiofibular 

interosseou':! 

ligament 


'     (       \u\\Ai    \    Lig.  malleoli  lateralis  anterius 

111        /A 


'Lig  t  ilohljulari  ant 

Ll,^    talnliaVH  ulare  [dorsale] 


Li,   '  uiji  ulennavicnlare  iii»r,sjile 


.Lig.  naviculiiri- 
cuiieiform.  'lens. 


Pars  ealcaneo- 
navicularis 

,  1     .    ..til    I  I'aTS  ealcaiieo- 
llj,  larti]   [       j.u|j,,j,,„i 

Lig.  ealc.-tiltulare 

Articulationes  taloeruralis  et  intertarseae.     Lateral  view.     (From  Poirier  et  Cliarpy,  Traite 
d'.\nat.  hum..  Paris.  1S99,  2  ed.,  t.  i.  p.  Vi;u,  Fig.  T.is.) 

Study  now : 

(a)  Taloealcanean  articulation  (articulatio  talocalcanea). 

(aa)  Articular  capsule  (capsula  articularis). 

(ab)  Lateral    taloealcanean    ligament    (Lig.    talocalcanewn    lat- 

erale)   (0.  T.  external  calcaneo-astragaloid  ligament). 

(ac)  Medial  taloealcanean  ligament  (Lig.  talocalcaneum  mediale) 

(0.  T.  internal  calcaneo-astragaloid  ligament). 

(ad)  Anterior  taloealcanean  ligament   (Lig.  talocalcaneum  ante- 

rius). 

(ae)  Posterior  taloealcanean  ligament    (Lig.  tcdocalcaneum  pos- 

terius ) . 

(b)  Chopart's  transverse   articulation   of  the  tarsus    (artictdatio   tarsi 

transversa  [Choparti] ). 
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This    (lemaiuLs   particular    attention    because    it    is    of 
gi'eat  iuipoi'tauce  to  tlie  surgeon.     Chopart's  amputation 
of  tlie  foot  is  made  through  this  joint.     Besides,  the  jjaiu 
of  flat-foot  is  localized  in  this  joint. 
{ha)    Talonavicular  articulation    (artirulaliu   talonaricularw). 

Observe  that  this  is  really  only  a  jiart  of  the 
articulatio  taloealcaneonavieulai'is. 
(haa)    Articular  capsule  [capsula  articularis). 
(hh)    Calcaneocuboul  articulation   (urticulatio  calcaiicoviiboidea). 
(bha)    Articular  capsule  (capsula  articularis). 

(c)  Ouneonavieular  articulation  (articulatio  cuneonavicularis) . 

(d)  Interosseous  ligaments  of  tarsus  (Ligrj.  tarsi  interossea). 

(da)  Inteiosseous    talocalcanean    ligament     (Lig.    talocalcaneum 

interosseum ). 

(db)  Interosseous   cuneocuboid   ligament    (Lig.    cuneocuboideum 

interosseum ). 

(dc)  Interosseous    intercuneiform    ligaments    (Ligg.    intercimei- 

furmia  interossea) . 

(e)  Dorsal  ligaments  of  tarsus  (Ligg.  tarsi  dorsalia). 

(ca)  [Dorsal]  talonavicular  ligament  {Lig.  talonavicuJare  [dor- 
sale])    (0.  T.  superior  astragalonavicular  ligament). 

(eh)  Dorsal  cuneocuboid  ligament  (Lig.  cuneoaiboideum  dor- 
sale). 

(ec)  Dorsal    cuboideonavieular    ligament    (Lig.    cuboideonavicu- 

lare  dorscde). 

(ed)  Bifurcate  ligament  {Lig.  bifureatum). 

(eda)  Calcaneonavicular  part  {pars  ccdeaneonavicularis) 
(0.  T.  superior  or  external  calcaneonavicular 
ligament ) . 

{edb)  Calcaneoeuboidal  part  {pars  calcaneocuboidea) 
(0.  T.  internal  calcaneocuboid  ligament). 

(ee)  Dorsal  calcaneonavicular  ligament   {Lig.  calcaneonaviculare 

dorsale). 
(if)   Dorsal    navicular    cuneiform    ligaments    (Ligg.    naviculari- 
cunciformia  dorscdia ) . 

(f)  Plantar  ligaments  of  tarsus  (Ligg.  tarsi  plantaria). 

(fa)  Long  plantar  ligament   (Lig.  pkinlare  longuni)    (0.  T.  long 

calcaneocuboid  ligament ) . 

(fb)  Deep  ligaments  of  tarsus  (Ligg.  tarsi  profunda). 

(fba)  Plantar   calcaneocuboid   ligament    (Lig.    calca)ieo- 

cuboideum  plantarc ) . 

(fbb)  Plantar  calcaneonavicular  ligament  (Lig.  c<ilraneo- 

nariculare   plantare]    (0.   T.   inferior  calcaneo- 
navicular ligament). 
{fbc)   Navicular     fibrocartilage     {fihriK-art iUigo     naricu- 
Inris). 

(fbd)  Plantar    na\TCulai'    cuneiform     ligaineiils     [Ligg. 

II  a  ri  i~)il  II  ri  cti  lu:  if  1 1  rm  ia  planlariii ) . 

(fbe)  Plaiilar  c\dioideonavicular  liganunit    (Lig.   riibiiid- 

coiinricnlarc  planlare). 
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(A)  Plantar  intercuneiform  ligaments  (Linfj.  iiilrrcuneifannia 
plant  aria). 

ifd)  Plantar  euneoeuboid  ligament  {Li<).  cuneocuhoideum  plan- 
tare). 

Fig.  81. 


Lig.  calcanco- 
naviculare  plantare. 


Lie:,  naviciilari-- 
cuneiforme 

Lig.  interoun.  plantare.. 


Lig.  tarsometatarscum . 


Lig.  plantare  lontjiim 


Lig.  cubnirleonavic. 
j'lautare 


Lig.  plantare  longiini 
(.supei'lieial  part) 


M.  poronaeus  li.mg. 


Artieulfttiones  intertarseae  and.  tarsometatansoao.     Plantar  view.     (From  Poirier  et  Oharpy. 
Traite  il'Anat.  hum.,  r'aris,  1.S99.  ■-'  ed.,  t.  i.  p.  77:j.  Fig.  7i;.s. ) 


Tarsometatarsal  Articulations  (Articulationes  tarsometatarseae). 

(a)  Articular  capsules  (capsulat'  arlinilares). 

(b)  Dorsal  tarsometatarsal  ligaments  (Ligg.  tarsometatarsea  dorsalia) . 

(c)  Plantar  tarsometatarsal  ligaments   (Ligg.  tarsoinrlatay.sea  planturia). 

(d)  Interosseous  cuneometatarsal  ligaments  [Ligg.  cuneometatarsea  iiiter- 

ossea ) . 
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Intermetatarsal  Articulations   (Articulationes  intermetatarseae). 

(a)  Ai'ticular  cai>siil('s  (capsidac  articulares). 

(b)  Interosseous  liyaiiienls  of  the  bases  of  the  inetatarsal  bones    (Ligg. 

basiiim   [oss.  niclatars.]  iiitcrossea). 
{(■)   Dorsal  ligaments  of  the  bases  of  the  metatarsal  bones  (Ligg.  basium 

[oss.  metatars.]  dorsalia). 
{d)   Plantar  ligaments  of  the  bases  of  the  metatarsal  bones  (Ligg.  basium 

[oss.  metatars.]  plantaria). 
(e)   Interosseous  spaces  of  metatarsus  (spatia  i>itcrossca  metatarsi). 

Metatarsophalangeal     Articulations     (Articulationes     metatarsopha- 
langeae). 

(a)  Articular  capsules  {capsulae  articulares). 

(b)  Collateral  ligaments  (Ligg.  collateralia). 

(c)  Plantar  accessoi-y  ligaments  (Ligg.  accessoria  plantaria). 

(d)  Transverse  ligaments  of  the  beads  of  the  metatarsal   bones    (Ligg. 

capitidorum  [oss.  metatars.]  transversa). 


Fig.  .82. 

Line  of  articnlatio  talor-ruralis 


Line  of  articulatiu  tarsomctatarsea  I. 


Linciif  articulatio  nietatarso!*alanj;<'a 

Sagittal  section  of  the  foot,  i.assiny  ttirout'li  tlic  great  toe.     (From  I'oirier  et  Charpy,  Traite 
■  r.Vnat.  hnw..  I'ari.s,  l,sa9,  ■.;  ed.,  t.  i.  p.  7W,  Fisi.  7.S1.) 

Articulations  of  the  Toes  (Articulationes  digitorum  pedis). 

(a)  Articular  capsules  (eapsnlac  ariirularcs) . 

(b)  Collateral  ligaments   (Ligg.  collateralia). 

As  each  ligament  is  disserted  out  it  may  be  divided  and  the 
.ioint-cavity  opened.  Esiieeial  attention  should  l)e  paid  to  the 
synovial  cavities  of  the  foot.  Consult  your  systematic  anatomy 
for  full  descri])tions. 

Review  the  hones  of  the  Jowei'  extl•emit^^ 


Part  III 


DISSECTION  OF   THE   HEAD,   NECK,   AND   DORSUM 

OF  THE  TRUNK,  INCLUDING   DISSECTION 

OF     THE     CENTRAL     NERVOUS 

SYSTEM,  EYE,  AND  EAR 


HEAD    AND    NECK 

Introductory. 

Make  three  drawings  of  the  liead  (caput)  and  neck  (collum)  : 
(a)  anterior  view,  (L»)  posterior  view,  {c)  lateral  view.  Distin- 
guish the  portion  corresponding  to  the  skull  proper  {cranium) 
from  the  face  {fades).  Indicate  the  highest  point  of  the  head 
(vertex),  separating  the  anterior  part  of  the  head  (sinciput) 
from  the  posterior  part  (occiput).  Note  that  the  occii)ut  is 
covered  with  hair;  tlie  sinciput  also  with  the  exception  of  its 
anterior  inferior  portion,  the  forehead  (frons).  Laterally,  the 
temples  (tcmpora)  are  naked  in  front  but  covered  with  hair 
behind.  The  external  ears  (auricutae)  are  attached  to  the 
cranium. 

In  the  drawings  of  the  face  (cf.  iSpalteholz,  Fig.  513)  label 
the  nose  (nasus)  with  its  tip  (apex  nasi),  back  (dorsum  nasi), 
and  wings  (atae  nasi).  Note  the  openings  into  the  nose  (nares) 
and  the  partition  between  (septum  nasi).  In  the  region  of  the 
mouth  (regio  oralis),  draw  the  upjter  and  lower  lips  (labia 
superius  ct  inferius)  which  bound  the  mouth-slit  (rima  oris). 
Indicate  exactly  the  furrow  (sulcus  nasotaJtialis)  running  down- 
ward from  each  a'a  nasi  and  separating  the  region  of  the  mouth 
from  that  of  the  cheek  (Jjucca)  ;  also,  the  curved  transverse  fui'- 
row  (sulcus  mentolahialis)  separating  the  region  of  the  mouth 
from  the  cJiin  (nientuni) .  Fill  in  with  care  the  details  in  the  eye- 
regions  (rcfjiones  orhitales),  bounded  above  at  the  junction  witli 
the  frons  by  the  eyebrow  (supercilium)  and  below  at  the  junction 
with  the  bucca  hy  the  infrapalpebral  furrow  (sulcus  infrapalpe- 
hralis).  Label  the  u])per  and  lower  eyelids  (palpchrac  superior 
et  inferior)  and  the  slit  hetween  them  (rima  palpchrannn), 
through  which  the  anterior  part  of  the  eyeball  (hulbns  oculi)  is 
visible. 

Beneath  the  cheek,  on  each  side,  notice  the  region  l)elow  the 
lower  jaw  (regio  submaxillaris)  and  beneath  the  chin  another 
area  (regio  suhmentalis).  Note  the  deep  depression  (fossa 
retromandibularis)  below  the  ear  and  behind  the  lower  jaw.  Ex- 
amine tlie  four  cavities  of  the  face, — the  two  eye-cavities 
(orbitae),  the  nasal  cavity  (carum  nasi)  divided  by  the  septum, 
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and  the  month-cavity  ((unnii  oris)  coutainhig  the  tongue  {lin- 
gua) and  the  t'ances. 

In  the  neck  (colhtni},  nt)te  in  front  the  laryngeal  prominence 
[prouiineiitla  lari/)if/('(i)  (<).  T.  Adam's  apple,  pomnm  Adami)  ; 
beneath  it,  a  depression  (fossa  juguhiris)  ;  al)ove  the  clavicles, 
tlie  snpraclavicuhir  fossae  (fossae  saprdclaviculares  majores)  ; 
rnnuing  obliqnely  upward  and  backward  from  the  junction  of 
the  clavicle  with  the  sternum,  an  elevated  area  (regio  sternu- 
deidomastoidca). 

Make  three  outline  sketches  of  the  head  and  neck  of  your 
subject,  corresponding  to  the  i)Ositions  indicated  in  Figs.  281, 
282,  283  of  Spalteholz's  Atlas.  Outline  the  boimdaries  of  ail  the 
regions  and  print  in  neatly  the  names  of  the  regions.  Be  sure 
that  3'ou  understand  the  reason  of  the  name  for  each  region. 

What  are  meant  bj'  the  following  terms:  naslon,  glabella, 
iiiion,  opJiryon,  maximum,  oecipital  point,  bregma,  lambda,  aste- 
rion,  stepJianion,  gonionf  How  is  the  cephalic  index  deter- 
mined? Is  the  head  of  your  subject  mesaticephalic  or  does  it 
show  any  tendency  towards  dolichocephaly  or  brachycephaly  ? 
(Cf.  Cunningham's  Systematic  Anatomy,  p.  173.) 

Examine  closely  the  skin  (cutis)  and  hairs  (pili)  of  the  head 
and  neck,  first  with  the  naked  eye  and  aftei'wards  through  a  lens. 
Is  the  skin  equally  movable  in  all  parts  ?  What  are  capilli,  super- 
cilia,  cilia,  barha,  tragi,  and  vibrissaef  Make  a  sketch  of  the 
front  and  of  the  back  of  the  head  and  neck,  illustrating  the  hair 
streams  (flumina  pilornm)  and  vortices  (vortices  pilar um).  De- 
monstrate the  orifices  of  sweat-glands  (pari  sudoriferi). 

THE    SCALP    AND    SUPERFICIAL    STRUCTURES    IN 
THE    TEMPORAL    REGION. 

Place  a  block  under  the  head.  Shave  the  scalp  carefully. 
Make  an  incision  from  the  root  of  the  nose  (nasion),  along  the 
middle  line  over  the  top  of  the  head,  to  a  point  a  little  beyond  the 
external  occipital  protuberance  (iniern)  ;  at  right  angles  to  this 
make  a  second  incision  from  the  ti])  of  the  mastoid  process  (pro- 
cessus mastoideus)  of  one  side,  over  the  top  of  the  head,  to  a  cor- 
responding ])oint  on  the  o])i)Osite  side ;  then,  from  a  point  on  the 
latter  incision  just  above  the  ear,  make  a  cut  downward  and  a 
little  forward  to  the  root  of  the  zygoma.  The  incision  should 
extend  through  the  skin  only,  not  tJirough  the  superficial  fascia. 
Reflect  carefully  the  four  flaps  of  skin,  carrying  the  knife  close 
to  the  corium.    The  dissection  is  difficult,  owing  (1)  to  the  firm 
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attachment  of  the  fascia  to  the  skin,  (2)  to  the  fact  that  the  roots 
of  the  hairs  penetrate  the  superficial  fascia,  and  (3)  to  the  fact 
that  the  scalp  is  often  dried  out  if  the  cadaver  has  been  kept  for 
some  time. 

Superficial  Blood-vessels  and  Nerves.     (Vide  Fig.  105,  p.  253.) 

In  the  superficial  fascia  dissect  out  tlie  following,  cleaning 
vessels  and  nerves  thoroughly. 

In  the  Frontal  Region. 

(a)   Frontal  artery   {A.  frontalis)   and  supraorbital  artery   {A.  fsiipra- 

orhitalis) . 
{b)    Angular  vein   (V.  anrjidaris). 

(c)    Supratrochlear  nerve  (N.  swpralrochlearis)   and  supraorbital  nerve 
(N.  supraorbitalis). 

Fio.  ,S2a. 


Skin  incisions  l'(.ir  liuad  and  neck. 

In  the  Temporal  Rer/ion. 

(a)  Superficial  temporal  artery  {A.  temporalis  super ficialis) . 

(aa)    Frontal  branch  (ramus  frontalis), 
(ah)    Parietal  branch  (ramus  parietalis). 

(b)  Superficial  temporal  vein  (F.  temporalis  stipe r fie iaiis). 

(c)  Temporal  branches  of  facial  nerve  (rami  temporales  N.  facialis). 

(d)  Zygomaticotemporal  l)ranch  of  zygomatic  nerve  (ramus  zijgrjmatieo- 

temporalis   N.   zygomatiei)    (0.    T.    temporal   branch    of   malar 

nerve ) . 

(e)  Auriculotemporal  nerve  (N.  aiirictdotemporalis). 
In  the  Mastoid  and  Oecipilal  Regions. 

(a)   Posterior  auricular  artery  (A.  auricularis  posterior). 
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(b)  (_)ocipital  artery  (J.  oci-i/iilalia). 

(c)  I'listeridr  auricular  vein  (  I',  auricularis  poalcrior}. 

(d)  C)ecipital  vein   (  I',  nvcipiiiilis) . 

(c)    I'osteridr  auricular  nerve  (A',  auricularis  jm^lirivr). 
(ea)    (,)ccii:)ital  I'aiuus  (ramus  vfi'ij)ilalis). 

(/■)    Pdsteridr  i-anuis  (if  great  aunculai'  iiei'\-e  (ramus  paslcriar  X.  auric- 
ularis iiiai/iii). 

(fj)    Lesser  occipital  nerve   (X .  occipitalis  minnr). 

(li)    (ireat  i:ccipi(al  ner\-e   {X.  dccipitalis  major).     (See  Fig.  4,  p.  47.) 

Muscles  of  the  Scalp. 

Having  isolated  the  blood-vessels  and  nerves,  remove  the  rest 
of  the  snpeffieial  fascia  liit  liy  l>it,  exposing  the  muscles  of  the 
scalp;  these  and  the  ajiiineurcises  are  to  l)e  carefully  cleaned. 
Take  care  not  to  injure  the  muscles  which  move  the  ear;  exjtose 
each  musch'  by  |)utting  it  on  the  stretch.  AVrite  a  description  of 
the  course  and  distribution  of  the  nerves  and  blood-vessels  ex- 
posed. Read  the  descriiition  gi\'en  in  your  text-ljook  of  Sys- 
tematic Anatomy  (if  each  vessel  and  nerve.  How  do  the  struct- 
ures in  your  cadaver  differ,  if  at  all,  from  those  described  in 
the  text-book?  Note  the  extreme  vascularity  of  the  seal}).  It 
is  signiticant  for  the  mobility  and  vitality  of  large  flaps  of  de- 
taclied  scalp. 

Study  tlie  exact  oi'igiu  and  insertion  and  the  innervation  of 
each  of  the  following  muscles  : 

(a)    Epicranius  muscle   (  j1/.  cpi<-ra)iiiis)    (0.  T.  occipitofrontalis). 
(aa)    Frciiital  muscle  [21.  fnoitaJis). 
(ah)    Occipital  uniscle   (.1/.  onipilalis) . 

(aha)    Pi'iiceius   ( "  pi'dlnngiMl" )   nuiscle   (21.  jirocrrus). 

Stuily  llie  "  apciiienrotic  helmet"  (i/alca  apoueu- 
rolira)   I  ( ).  T.  e]iicran!ai  aponeurosis). 
(h)   Anterior  auricular  muscle  ( .¥.  aurinilaris  anterior)    (  O.  T.  atli'alieus 

nnriculam ). 
(c)    Superior  aniicnlai-  muscle    (.1/.   auricularis  superior)    ( O.   T.   alli>lens 

ani'iculam ). 
(cl)    I'nslei-icir  auricula]'  muscle  (M.  auricularis  jiostrrior)   (O.  T.  relrahens 
aui-iculam  ). 

Approxinurte  tlie  origin  and  insertion  of  each  muscle  so  as 
to  understand  clearly  its  action. 

Dangerous  Area  of  the  Scalp. 

Make  an  incision  from  four  to  eight  centimetres  long  in  the 
galea  aponeurotica  in  the  middle  line  at  the  vertex;  at  right 
angles  to  tliis  make  a  short  transverse  incision.  Lift  the  corners 
of  the  fla])s  with  force]is  and  note  the  loose  tireolai'  tissue,  free 
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from  fat,  between  it  and  the  pericranium.  The  presence  of  this 
layer  (1)  permits  of  freedom  of  movement  of  scalp,  (2)  accounts 
for  extensive  effusion  of  blood  which  ma}-  follow  scalp  injury, 
and  (3)  explains  wide  distribution  of  pus  or  other  inflammatory 
products  in  infections  involving  the  tissue  beneath  the  M.  epi- 
cranius  (hence  the  term  "  dangerous  area  of  the  scalp"). 

Lymphatics   of   the    Scalp.      (Cf.    Toldt,    Fig.    1085;     also    Poirier   et 
Charpy,  t.  ii.,  fasc.  iv.,  p.  1282,  Fig.  630.) 

Try  to  find  the^ 

(a)  Occipital  lymph-glands  (lymphoglandulae  occipifales).  These  are  of 
signiticaiice  in  the  diagnosis  of  syphilis,  pediculosis,  and  other  con- 
ditions. 

(fa)  Posterior  auricular  lymph-glands  (Jijmpltoglandidae  auricuUires  pos- 
terior es). 

(c)  Anterior  auricular  lymph-glands  (hjmphoglaiichdae  auriculares  an- 
teriores) . 


OPENING  THE  CAVITY  OF  THE  SKULL. 

Nowadays  the  brain  is  usually  removed  immediately  after 
the  cadaver  is  turned  over  to  the  department  of  anatomy,  in 
order  that  it  may  be  better  prepared  in  formalin  for  subsequent 
study.  Occasionally,  however,  a  cadaver  with  the  brain  still 
i)i  situ  arrives  in  the  dissecting-room,  and  in  any  case  the  student 
should  know  how  to  remove  a  brain. 

Raise  the  head  of  the  cadaver  by  means  of  a  wooden  block. 
]\rake  a  coronal  or  frontal  section,  with  a  cartilage-knife,  from 
the  region  behind  tlie  left  ear,  transversely  over  the  vertex,  to  the 
same  region  behind  the  right  ear.  The  cut  should  go  through- 
tlie  galea  aponeurotica  down  to  the  pericranium.  Tuiii  the  front 
f^ap  downward  over  the  face  and  the  hind  flap  downward  over 
the  neck.  The  temporal  fascia  and  temporal  muscle  should  be 
sej^arated  from  the  bone  and  reflected  downward.  Now  make  a 
horizontal  cut  with  the  saw  along  the  largest  horizontal  cir- 
cumference of  the  sktill ;  the  saw  passes  tlirough  the  glabella  in 
front  and  a  little  above  the  protuberantin  occi]iitalis  externa 
beliind.  Saw  through  the  outer  table  of  the  skull  only.  With 
liammer  and  chisel  split  the  inner  table  along  the  line  of  the  cut. 
Tnsei-f  a  hook  into  the  cut  in  front  and  forciblv  wrench  off  the 
skullcap.    The  outer  surface  of  the  dura  mater  is  now  exposed. 


]98 


LABORATORY    MANUAL    OF    HUMAN    ANATOMY 


Dura  Mater  of  Brain  (Dura  mater  encephali).      (Vide  Figs.  83,  84.) 
Wipe  tile  .surface  eleaii  with  a  moist  sponge.     Study — 

(a)  iLddle  meningeal  artery   (.L  iiicniiuica  media). 

(b)  Araebuoideal    granulation.s     (i/ramilalimics    uracliiiuiilcales     [Pacchi- 

oiii])   (0.  T.  Pacchionian  granulations). 

Place  the  head  nearly  upright  and  support  it  by  blocks. 
j\lake  two  sagittal  incisions  through  the  dura  mater,  one  on  each 
side  of  the  superior  sagittal  sinus,  along  its  whole  length.    From 


Fig.  83. 


-kiiii 

1)  ira  mat.  encephuli 
Vriichnoidea  encuphali 
i  1 1  mater  encephali 


<  av.  subarachnokl. 


.<ivrus  eerebri 


Cav.  subaraehiiuid. 


The  mening:cs.    Schematic  ^cctitm  j>a^siijf<  thrdtif^h  a  sulcu.s  cerebri.    The  pia  mater  encei'hali 
in  red,     (From  Poirier  et  Charpy,  Traitc  d'.Yuat.  hunt.,  I'aris,  ls9y,  t.  iii.,  1,  p.  yii,  Fig.  l>9. ) 

the  middle  of  each  incision  make  a  cut  lateral  ward  through  the 
dura  as  far  down  as  the  cut  margin  of  the  skull ;  refiect  the  flaps 
of  dura  forward  and  lateralward  and  backward  and  lateralward 
•respective!}'.  The  subdural  space  {carnm  suhdurale)  has  now 
been  opened  up.  Compare  the  inner  surface  of  the  dura  mater 
with  tlie  outer. 

The  arachnoid  of  the  brain  (aracJniuidea  encepliali)  is  non- 
vascular and  trans]iarent.  Through  it  the  vessels  of  the  pia 
mater  of  the  brain  {pia  mater  encephali)  are  visible. 

Superior  Sagittal  Sinus 

The  veins  on  the  surface  of  the  brain  can  be  seen  running 
towards  the  superior  sagittal  sinus  (sinus  sagittalis  superior) 
(0.  T.  superior  longitudinal  sinus).  This  sinus  should  be  opened 
tliroughout  its  whole  length  with  a  sliarp  knife  or  scissors. 
Observe  in  it  the  network  like  bands  (O.  T.  chordae  Willisi). 

Cut  tlii'ough  the  superior  veins  of  the  cerebrum  which  empty 
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into  the  superior  sagittal  sinus  and  pull  the  hemisphere  gently 
lateralward.    The  falx  cerebri  may  now  be  examined. 

Falx  Cerebri. 

Examine  its  extent.  How  is  it  formed!  To  what  is  it  at- 
tached? Note  that  it  contains  three  of  the  sinuses  of  the  dura 
mater  (sinus  durae  matris),  as  follows: 

(a)  Superior  sagittal  sinus  {sinus  sagittalis  superior)   (vide  supra). 

(b)  Inferior   sagittal   sinus    {sinus   sagittalis   inferior)    (0.    T.    inferior 

longitudinal  sinus). 

(c)  Straight  sinus  {sinus  rectus). 


Venous  space 


Eic,  84. 

Sinus  sn.i,ntta]is  superior 


Diploe 


Falx  cerebri 


Granulationes  araciuioidcalcs  [Patthioni] 
Transyerse  section  (magnified)  passing  through  the  falx  cerebri,  and  showing  the  skull,  meninges, 
and  cortex  cerebri.     (From  Poirier  et  Charpy,  Traite  d'.\nat.  hum.,  Paris,  1899,  t.  iii.,  1,  p.  143,  Fig,  98.) 

Removal  of  Brain. 

Cut  through  the  attachment  of  the  falx  cerebri  to  the  basis 
cranii  interna  in  front  and  pull  it  backward.  Let  the  head  hang 
over  the  end  of  the  table;  support  tlie  occipital  regions  of  the 
brain  in  the  left  hand.  The  frontal  lobes  will  fall  away  from  the 
floor  of  the  skull ;  if  the  bulbi  olfactorii  remain  adherent,  sepa- 
rate them  from  tlie  lamina  eribrosa  of  the  ethmoid  bone  with  the 
handle  of  a  scalpel ;  this  easily  tears  across  the  Nn.  olfactorii, 
whicli,  coming  through  the  lamina  eribrosa  from  the  nose,  here 
plunge  into  the  olfactory  bulb  to  terminate  there.     Next  cut 
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tlirongii  each  optic  nerve  (A^.  opticus)  as  it  enters  tlie  skull  near 
the  foramen  opticum.  The  internal  carotid  artery  (A.  carotis 
interna)  on  each  side  should  next  be  divided,  and,  behind  and 
betx\'een  the  arteries  of  the  two  sides,  the  infundiltulum.  Behind 
and  lateralward  from  each  A.  carotis  interna,  cut  through  the 
oculomotor  nerve  {N.  oculomotorius).    In  cutting  these  nerves, 

Fig.  85. 


Exit  iinrt  rntraiH'cof  luTvi  r  I   Ink      I  th    1  fthi'skull. 

/,  Xn.  (ilfactorii  ;  //,  \.  (iplii-iis  ;  ///,  N.  oculi  i  i  (  rius  /I  Is  Ir  ■hloiris;  1',  N.  trigeminus  ;  VI, 
N,  Hl..liirci]s;  17/,  N.  liicialis;  17//,  Xn,  ci.rhlcai  t  vcstlj  nil  1\  X  f,'lnssc>|.liarynK™s  ;  A',  X.  vagus ; 
-\7,  X.  accessoriu.s ;  A//,  X.  li\|nig]nssns ;  /.  jicrijil  i  ]  11  t  r^  i  n  ics;  ^',  ,s.  ^',  gaf.glion  semilnnare 
(liassrri),     I  From  Earlier,  Tlir  X.av.  ,Syst.,  Xrw  ^    il     1     1    11    t    1     1    g.  -.) 

as  well  as  the  cerebral  nerves  farther  back,  the  student  is  advised 
to  cut  close  to  the  ])oint  where  they  pierce  the  dura  mater  on  the 
right  side  and  ckjsc  to  the  brain  on  the  left  side.  (C'f.  Spalteholz, 
Fig.  705.)  The  anterior  exti'emity  of  the  medial  free  nuirgin  of 
the  tentorium  cerebelli  is  now  visil)le  at  its  attachment  to  the  pro- 
cessus clinfiideus  antei'ioi'  of  the  ala  parva,  of  the  s])henoid  bone. 
Displace  it  slightly  latei'alward  and  find  the  trochlear  nerve 
(A'',  trochlturis)  ;  cut  througli  it  on  each  side. 
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Turn  the  head  of  the  cadaver  forcibly  to  the  left;  raise  the 
posterior  part  of  the  right  cerebral  hemisphere  and  expose  the 
broad  tentorium  cerebelli.  Cut  through  the  tentorium  along  its 
attachment  to  the  superior  angle  of  the  temporal  bone  {angiilus, 
superior  pyramidis)  and,  with  the  point  of  the  knife,  shove  the 
tentorium  backward  out  of  the  way.  Now  turn  the  head  forcibly 
to  the  right  and  divide  the  tentorium  on  the  left  side  in  a  similar 
manner. 

Next  divide  successively,  from  before  backward — 

(a)    Trigeminal  nerve  (A'^.  trigeminus). 

(aa)   Larger  (sensoi'y)  root  (portio  major). 

{ah)   Smaller  (motor)  root  (portio  minor). 
(6)   Abducent  nerve  (A^.  abducens). 

(c)  Facial  nerve  (N.  facialis). 

(d)  Intermediate  nerve  (A',  intermedins)   (0.  T.  pars  intermedia  of  Wris- 

berg). 

(e)  Acoustic  nerve  (N.  acusticus)    (<_).  T.  auditoiy  nerve). 

(ea)    Vestibular  root  (radix  vestibidaris). 
(eh)    Cochlear  root  (radix  cochlearis). 

(f)  Glossopharyngeal  nerve  (A',  glossopharyngeus) . 

(g)  Vagus  nerve  (A'',  vagus). 

(h)   Accessory  nerve  (A^  accessorius)   (O.  T.  spinal  accessory). 
(i)    Hypoglossal  nerve  (N.  hgpoglossus). 

Now  thrust  a  long,  narrow,  straight-bladed  knife  into  the  ver- 
tebral canal,  cut  the  A.  verteln'alis  on  each  side  and  the  roots  of 
the  first  cervical  nerve  on  each  side;  just  below  this  level  sever 
the  spinal  cord,  as  nearly  transversely  as  possible,  with  the 
knife  or,  better,  with  Pick's  myelotome. 

The  brain  may  now  be  easily  removed  from  the  skull,  usually 
by  gravity.  Tie  a  thread  around  the  basilar  artery  (A.  hasi- 
larLs)  and  suspend  the  brain  in  a  jar  of  ten  per  cent,  formalin 
solution ;  in  a  few  days  it  will  be  hardened  sufficiently  for  study. 
The  brain  may  be  kept  for  a  long  time  in  formalin  without 
injuring  it  for  gross  anatomical  study. 

Dura  Mater  Encephali. 

The  study  of  this  membrane  should  now  be  resumed.  Exam- 
ine its  relations  to  the  cerebral  nerves  and  to  the  bones  of  the 
base  of  the  skull.  At  the  partitions  formed  by  processes  of  the 
dura  mater  the  falx  cerebri  has  already  been  studied.  The  stu- 
dent should  now  examine  thoroughly — 

(a)   Tentorium  cerebelli. 

Note  its  form,  position,  and  altaeliiuents.     In  it  run  the  important 
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transverse  sinus  {.•^iiiiis  1  rdiisrcrsiis]    ((),  T.   lateral  sinus)   ami  tlie 
superior  peti'osal  sinus  {siiiiiK  ju'lmsiis  siiiicridr). 

ih)    Falx  eerebelli. 

Nnte  the  relalimi  of  tlie  oeeipital  siims  to  lliis  nieiuljraue. 

((•)    Diaiiliragina  sellae. 

In  connection  Tvitli  the  dura  mater  at  tlie  base  of  the  skull,  the 
entrance  and  exit  of  the  various  cerebral  nerves  (iVh.  cerebrales) 
(0.  T.  cranial  nerves)  should  be  carefully  studied. 

Sinuses  of  the  Dura  Mater.     (Vide  Spalteholz,  Figs.  483  and  484.) 

These  venous  sinuses  (sinus  dtirae  niati'is)  should  now  be 
systematically  examined.  Open  each  throughout  its  length  with 
a  knife  having  a  sharp  point.    Study  them  in  the  following  order : 

(a)  Transverse  sinus  (sitni.':  Ircoisrersiis)   (0.  T.  lateral  sinus). 

Examine  its  course  exactly  and  note  its  relations  to  the 
exterior  of  the  skull.  It  is  of  very  great  practical  impor- 
tance to  the  jjliysician  and  surgeon,  not  infreciuently 
becoming  infected  as  a  sequel  of  inflammation  of  the  eel- 
lulae  mastoideae. 

(aa)  Confluence  of  the  sinu.ses  {coiillnens  shmmn)  (0.  T.  torcidar 
Heiopliili ). 

{ah)   Intei-nal  auditoiy  veins  (]'r.  audUii-ae  hilernae). 

(b)  Occiiiifal  sinus  (sinus  occipH(iIis) . 

((')    Superior  sagittal   sinus    (sinus  sayiitalis   suprrior)    (0.    T.    superior 

longitudinal  sinus ) . 
(fl)   Inferior   sagittal    sinus    (sinus   sac/ittalis    inferior)     (0.    T.    inferior 

lougitudinal  sinus). 
(e)    Straight  sinus  (sinus  rectus). 

Note  that  it  receives  the  V.  cerebri  magna  [Galeni]. 
(/')    Infe7'ior  petrosal  sinus  (sinus  petrosus  inferior). 

How  does  it  leave  the  sknll?    Into  what  does  it  empty? 
([/)    Superior  petrosal  sinus  (sinus  petrosus  superior), 
(h)    Cavernous  sinus  (sinus  eavernosus) . 

Leave  this  unopened  at  present;  it  will  be  thorough!}'  studied 
subsequently. 

It   receives   the   Vv.    ophtbalmicae   superior  et   inferior   and   the 
sinus  sphenoparietalis. 
(i)   Anterior  and  ]ioste7-ior  interca\'ernous  sinuses  (sinus  eavernosus  ante- 
rior et  posterior) . 

These   togethei'   with   the   two    cavernous   sinuses   constitute    the 
<-ircnlar  sinus  (sinus  eireuhiris) . 
(j)    S])heiioi)arielal    siiuis     (sinus    sjiliennparielalis)     (0.    T.    sinus    alae 
]>arvae). 

Note  that  it  receives  one  V.  meningea  media,  the  Vv.  cerebri 
iiifcriores,  (he  "\'.  o])litlialm<in}euingca,  and  frequently  the  V. 
di]doica  lein|ioralis  antei-ior. 

C'ertain  veins  sbould  l)e  studied  at  tliis  juncture. 
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(o)   Basilar  plexus  (p^e.rus  basilurig)  (0.  T.  basilar  sinus). 
(&)   Diploic  veins  (venae  diphm'ue).     (See  Spalteliolz,  Fig.  485.) 
(ha)    Frontal  diphjic  vein  (  1'.  diiihiiea  frontalis), 
(bb)   Anterior  temporal   diploic  vein    ( T'.   diploiea   lemporalis   an- 
terior), 
(be)    Postei'ior  temporal  diploic  \ein    (  I',  diploiea  Icmpuralw  pos- 
terior), 
(bd)    Occipital  diploic  vein   (  I',  diploiea  oeeipiUdis) . 
(c)   Emissary  veins. 

(ea)  Parietal  emissary  (emissurium  parietale). 

(cb)  iVIastoid  emissary  (emissarium  mastoideum). 

(cc)  Condyloid  emissary  (emissarium.  condyloideum) . 
(eel)    Occipital  emissary  (emissarium  oeeipitale). 

Entrance  of  Arteries  into  the  Cavity  of  the  Skull. 

The  student  should  next  examine  tlie  exact  jjosition  and  rela- 
tions of  the  various  arteries  entering  the  cavuni  crauii. 

(a)  Internal  carotid  ai'tory  (^-1.  carotis  interna). 

(b)  Vertebral  artery  (A.  vertebralis). 

(c)  Meningeal  arteries  (Aa.  meningeae).     (See  Spalteholz,  Fig'.  447.) 

(ca)    Middle  meningeal  artery   (A.  moiint/ea  media),  from  the  A. 
maxillaris  interna. 

(eb)  Anterior  meningeal  artery   (^1.   meningea  anterior),  from  the 

A.  ethmoidalis  anterior  of  the  A.  ophthalmica. 

(ec)  Accessory  meningeal  branch    (ramus   meningeus   aeeessrjriwH) 

(0.  T.  small  meningeal  artery),  usually  from  the  A.  menin- 
gea media.     It  Avill  be  studied  later. 

(cd)  Posterior  meningeal  artery  (A.  meningea  posterior),  from  the 

A.  pharyngea  ascendens. 

(ee)  Meningeal  branch  (ramus  meningeus),  from  the  A.  occipitalis. 

It  is  inconstant. 

(ef)  Meningeal   liranch    (ramus   meningeus),   from   the   A.    verte- 

bralis. 

Hypophysis. 

Out  through  the  diaphragnia  sellae  and  extricate  the  hypo- 
physis  {(_).  T.  ])ituitary  body)  from  the  sella  turcica.  Observe  its 
shape  and  consistency  and  its  division  into  an  anterior  lobe 
{lohns  anterior)  and  a  i)osterior  lobe  {lohus  posterior).  Make 
a  sagittal  section  tlirough  it  and  observe  the  relations  of  the 
two  lobes  to  each  other.  With  whicli  is  the  infundibulum  con- 
tinuous? Read  up  on  the  embryological  origin  of  these  two 
lobes.  The  cavity  of  the  skull  sliould  now  be  packed  with  tow 
soaked  in  a  solution  of  carlwlic  acid  or  in  alcohol.  Replace  the 
skullcap  and  stitch  tlie  scalp  flaiis  in  position  over  it.  This  is 
very  important  for  the  further  dissection. 
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SIDE    OF    NEC'K. 

Examination  of  Surface. 

Review  the  names  of  the  regions  of  the  neck.  In  the  middle 
line  feel  the  hyoid  bone ;  run  the  tiuger  along  its  body  and  make 
out  the  greater  coruua.  A  finger-breadth  lower  the  thyreoid 
cartilage  is  reached.  Examine  it  in  detail.  Lower  still,  palpate 
the  cricoid  cartilage,  the  cricothyreoid  space,  and  the  trachea, 
t'an  you  make  out  the  thyreoid  gland?  Ascertain  the  vertebral 
levels  of  the  hyoid  bone,  the  cricoid  cartilage,  and  the  upper 
border  of  the  manubrium. 

]\Iake  dee})  pressure  in  upper  part  of  supraclavicular  fossa 
and  feel  transverse  process  of  seventh  cervical  vertebra.  Is 
there  a  cervical  rib  present?  Make  also  deep  pressure  over  the 
line  of  the  carotid  vessels  at  the  level  of  the  cricoid  cartilage  and 
feel  the  prominent  anterior  tubercle  of  the  transverse  process  of 
the  sixth  cervical  vertebra.  This  is  the  so-called  "  carotid  tuber- 
cle"  (Chassaignac's),  an  important  landmark  to  the  surgeon, 
since  the  A.  carotis  lies  directly  anterior  to  it. 

Palpate  through  the  skin  the  anterior  margin  of  the  M.  trape- 
zius, the  clavicle,  the  u]iper  border  of  the  manubrium,  the  lower 
margin  of  the  mandible,  and  the  mastoid  process.  Note  the 
exact  position  of  the  M.  sternocleidomastoideus,  separating  the 
anterior  from  the  posterior  triangle  of  the  neck.  Al)ove  the 
manubrium  note  the  jugular  fossa  (fossa  jitf/ularis),  sometimes 
called  the  "  suprasternal  fossa"  or  "  fonticulus  gutturis";  it 
is  especially  marked  in  marasmus. 

Skin,  Superficial  Fascia,  and  Platysma. 

The  skin  is  thin  and  rather  loose.  Place  a  large  block  beneath 
the  shoulders  and  put  the  parts  ui)on  the  stretch.  Make  three 
incisions  (see  Fig.  8'2a,  \).  195)  :  (1)  in  the  linea  mediana  ante- 
rior from  the  chin  to  the  manubrium;  (2)  from  the  middle  of 
the  upper  margin  of  the  manubrium  lateralward  along  the  clavi- 
cle to  the  acromion;  (.'])  from  the  ])rocessus  mastoideus  obliquely 
downward  and  medialward  along  the  anterior  mai'gin  of  the 
M.  sternocleidomastoideus  to  the  angle  formed  by  incisions  (1) 
and  (2).  Reflect  the  anterior  triangular  flap  upward  and  the 
posterior  one  backwai'd. 

In  the  SH})rrfirial  fascia,  compare  the  amount  of  fat  present 
in  your  subject  with  that  in  the  cadaver  of  the  oitposite  sex. 
Note  the  relative  abundance  f)f  fat  lietween  the  chin  and  the 
hyoid  bone.    To  Avhat  is  "  double  chin"  due'?    Take  care  to  avoid 
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Fig.  86. 


Lyraphoglanrhila  aurif- 
posterior 


Lymphofflandulae 
axillarc'S 

/•'((.sr/((  axillaris 

The  KurirrHfial  l\Tiiphatic  vessels  anfl  h-mph-glands  of  the  head,  neck,  upper  thorafie  and 
shunlder  regions.     (After  Toldt,  Anat.  Atlas,  Wien,  19U0,  2  Aufl.,  p.  702,  Fig,  1084.) 
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Fig.  87. 

Vv.  piilyx'l.nilrs  snperiores    Vv.  polpebralo.s  inlY'riorc'S 


Yv.  tompnralu.s  snpertiuialcs 


V.  temporalis  mcilii 


A'v,  aurieularu-s  aiiteriorc  s- 

V.  ocuipitiilis 
V.  auricularis  p().sti.'ri 

V.  facialis  p(.istuni)r 

V.  facialis  cuniiniiins 
Fascia  colli  (lamina  siipcrlicinli.s  lai  1  Im 

F(i!<ri  I  j  ,  I  I      II     ,1. 
V.  ccTvicaUs  suIm  iitain  a 
^'.  con'icali.s  sup(  i)i(  i  tlis 
V.  transversa  scapulae 
Lower  belly  of  the  M.  omohyoifkus 
(enclosed  in  the  deep  layer  ot  the 
cervical  fascia ) 
Fascia  coracodnrirtiln 

V.  acromialis 


V  frontalis 

\    na'MilKintalis 
^  \    na'-  iks  externac 
\    anr,'iilaris 

\    transversa  faciei 

V.  labialis  superior 

Venous  plexus  about 
the  ductus  x»arotidcus 
V.  anastoinica  facialis 
V.  labialis  inferior 
'  Vv.  parotideae 
auteriores 
V.  facialis  anterior 
^'\■.  mas-setericae 

A.  maxillaris 

externa 


V.  submentalis 

'lau'lula  siibiiia.rilbiri!^ 

V.  jngularis  externa 


/Ifsf  in  piii  ixilis  (I  II  inia  iim/uiKhi  ) 
I   iitu  1  ( { till  lIi  s  ot  the   V    u\<l  V.  thoraciiacromialis 


R(  t     u  1    mi  il 


The  superficial  veins  of  the  head  and  neck.     (After  Toldt,  Anat. 
Atlas,  VVien,  190U,  2  Autl,,  p.  OW,  ¥i^.  101(1.) 
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injury  to  the  platysma,  wliicli  lies  in  the  superficial  fascia. 
Observe  tlie  superior  rami  of  the  cutaneous  nerve  of  the  frout 
of  tlie  neck  {rami  superiores  N.  cutanei  colli),  superficial  to  tlie 
platysma.  The  superficial  lymphatic  cliannels  can  be  well  seen 
only  in  especially  injected  sj)ecimens.     (Vide  Fig.  86.) 

Study  the  form,  position,  origin,  insertion,  innervation,  and 
action  of  the  platysma.  Is  the  muscle  in  general  placed  super- 
ficial or  deep  as  regards  the  panniculus  adiposus  I  Is  the  fat  of 
double  chin  premuscular,  retromuscular,  or  both?  Note  that  tlie 
platysma  always  moves  with  the  skin  of  the  neck.  The  loose 
areolar  tissue  between  tlie  platysma  and  the  superficial  layer  of 
the  fascia  colli  permits  -of  free  movement.  What  is  the  relation 
of  the  anterior  jugular  and  of  the  external  vein  to  the  platysma? 
Why  is  tlie  platysma  called  the  muscle  of  fright?  (Cf.  Duchenne, 
Mecanisme  de  la  physionomie  liumaine,  Figs.  61,  62,  and  63.) 
Why  is  it  easier  to  pinch  up  a  fold  of  skin  vertically  than  trans- 
versely in  tlie  neck?  What  effect  would  the  platysma  have  on 
the  edges  of  a  wound  passing  through  the  skin  and  muscles  at 
riglit  angles  to  the  course  of  its  fibres  I 

Structures  between  the  Platysma  and  the  Surface  of  the  Fascia  CoUi. 
.  Eefiect  the  platysma  from  below  upward,  taking  care  not  to 
injure  tlie  subjacent  nerves  and  veins. 

Veins. 

External  jugular  (F.  jugiilaris  externa). 

(a)   Posterior  auricular  (F.  auricularis  posterior). 
{&)   Anterior  jugular  (F.  jugiilaris  anterior). 

How  would  you  draw  a  line  on  the  surface  of  the  neck  correspond- 
ing to  the  position  of  the  external  jugular  vein?  Observe  the  super- 
ficial lymphatic  glands  (hjmphoglandulae  cervicales  superficiales) 
along  the  external  jugular  vein.  How  many  are  there?  Whence  do 
they  draw  lymph?     (Vide  Figs.  86  and  93.) 

Nerves. 

Branches  of  the  cervical  plexus. 

(a)  Lesser  occipital  nerve  (iV.  occipitalis  minor). 

(b)  Great  auricular  nerve  {N.  auricularis  magrms). 

(c)  Cutaneous  nerve  of  the  front  of  the  neck  (A^.  cutaneus  colli)   (0. 

T.  superficial  cervical). 

(ca)  Upper  rami  (rami  superiores). 

(cb)  Lower  rami  (rami  inferior es). 

Is  a  cutaneous  nerve  of  the  back  of  the  neck   (N. 
cutaneus  cervicis)  present? 
(f?)    Supraclavicular  nerves   (Nn.  supraclaviculares) . 

(da)   Anterior  (Nn.  supraclaviculares  anteriores)  (0.  T.  supra- 
sternal). 
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Fig.  S7a. 


N.  nurifii-    i       ^  amus  antLrior^ 
laris 
maKiiiis    /Kimii^i  >^teri(  r 


Ramus  super](  r    f 
the  X.  cutaneus  cnlli 


liamns  colli    f  tht 

X.  liirialis  (I    r  tin 

I'latysm  i  ] 


Rnmi  superjore^  i  1 
the  N.  cutancuh  i  nV 
ConriL'cdng  bran  h 
to  the  X.  faci  ili:^  - 

Ramus  inferior  ot 
the  X.  outauLU^ 

colli  // 


anterior 


Rami  aiiastomotici 
c  N.  faciiilis 


-  T'  na  JKi-fti/aris 
istcnin 
^N  ni  tipitalis  minor 
^    rntim  us  ccn'icis  (Var.) 
r  imus  cxri  rnus  of 
tht  N    !(.( cssrrius 

Trunk  of  theNn. 

SHI  liiLlavicularcs 
-^"Nn  supraclaTicu- 

ros  posteriorcs 


Kn.  supnicla\ii  ul  irf  s  / 

aiiterii  r  s  1 1  1 1  u  i 

Nri.  iUpnuljiA  ]i.  nluKS  niLdh 


The  cutaneous  hnnu'lir'S  from  llic  cervical  plexus  lo  the  hcnd  iuhI  neck  and  their  rdulimi  tn  tli 
p];ilV.M-i);i.  '1'Im'  l.iMi'llcs  of  ilic  latter  have  hecn  pulled  apart  in  places  to  slu.w  j.artially  the  nervi 
under  it,      (  Afti.T  T<ildl,  Aiiat.  Atlas,  Wien,  T.!()3,  ]>.  MO,  I'^ij^'.  I'Jfd.  ) 
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(db)   Middle    (Nn.    stipraclaviculares    medii)     (0.    T.    supra- 
clavicular). 
Note  that  the  direction  of  the  six  principal  branches  corresponds 
to  six  lines  radiating  froni  a  point  at  the  middle  of  the  posterior 
border  of  the  M.  sternocleidoniastoideus. 
Branches  of  facial  nerve  to  neck. 

(a)   Branch  to  front  of  neck  {ramus  colli  N.  facialis). 

Note  its  anastomosis  with  a  branch  of  the  N.  cutaneus  colli. 

Deep  Cervical  Fascia  and  Aponeuroses.     (Figs.  87,  88,  and  89.) 

At  this  stage,  before  proceeding  furtlier  witli  the  dissection, 
the  student  will  do  well  to  read  a  good  description  of  tlie  deep 
cervical  fascia.  One  of  the  best  descriptions  is  that  in  Poirier  et 
Charpy,  t.  ii.  pp.  409-430.  If  the  student  does  not  read  French 
easily,  he  will  find  a  brief  description  in  Cunningham's  Text- 
Book  of  Anatomy,  1902,  pp.  373,  374,  1178,  1179.  In  the  descrip- 
tion, pay  attention  especially  to  tlie  following  points  and  verify 
each  as  the  dissection  goes  on : 

General  subdivision  of  the  deep  fascia  and  aponeuroses  of  the  front  of 
the  neck  into — 

(a)  A  superficial  part    (fascia   colli,   superficial   layer),   corresponding 

to  the  sternocleidomastoid  muscles. 

(b)  A  middle  part  (fascia  colli,  deep  layer)   (0.  T.  pretracheal  fascia), 

corresponding  to  the  subhyoid  muscles. 

(c)  A  deep  part  (fascia  praevertebralis),  corresponding  to  the  prever- 

tebral muscles. 
Between    (b)    and    (c)    are  a   large   central   compartment   containing 
viscera  and  a  small  lateral  compartment  on  each  side  containing  the 
great  vessels,  each  compartment  having  a  sheath. 

The  Superficial  Part  (Fascia  colli,  superficial  layer). 
Attachments. 

Above,   to    prominentia    occipitalis    externa,    linea   nuchas    superior, 
processus  mastoideus,  and  to  the  fascia  parotideomasseterica  and 
the  inferior  border  of  the  mandibula. 
Below,  to  the  spina  scapulae,  anterior  border  of  clavicle,  upper  border 

of  sternum. 
Behind,  to  the  ligamentum  nuchae. 
In  front,  to  same  layer  of  opposite  side. 

'  Note  splitting  of  layer  to  enclose  sternocleidomastoid  muscle 
(M.  sternocleidomastoideus)  and  again  to  enclose  the  trapezius 
muscle  {M.  trapeziu.s)  ;  it  does  not  split  above  the  sternum  to 
make  suprasternal  compartments,  as  ordinarily  described. 

Observe  firm  transverse  fixation  of  superficial  layer  of  fascia 
colli  to  anterior  surface  of  hyoid  bone.  This  is  the  true  line  of 
demarcation  between  the  head  and  the  neck;  the  suprahyoid 
muscles  are  all  innervated  by  cerebral  nerves.    The  intermuscu- 
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lar  septa  separating  the  muscles  of  the  front  of  the  neck  {collivm ) 
from  those  of  the  hack  of  the  neck  {cerinx)  are  attached  to  the 
deep  surface  of  the  hiyer  imder  description;  they  pass  medial- 
ward  and  a  little  forward,  and  liecome  attached  to  the  lateral 
portion  of  the  fascia  praevertebralis  which  encloses  the  scalene 


Fii..  88. 


Fasi-ia  pan  till    ma^M^t  n 


m/flkdJU  ,  ~  Plitysma 


;     Lamina 
profunda 
lasciae 
colli 


Lamina  yirof' 


Lamina  profunda 
fa-SL'iae  colli 


Liimmn  profunda 
]!is(  lae  (.olli 


Platysma 


The  fascia  colli  on  the  right  side  aftur  the  r('iiid\-al  of  tlic  pliiiysnin.  The  snpt'rticial  lamina  is 
partly  Uiken  away  in  places  where  it  is  sharply  .separated  from  llir  '\rr\>  lamina.  The  middle  portion 
nf  the  stomoeleidomast'tid  mn.scle  has  been  renKiyed  to  show  I  he  dri'p  layer  ol  the  faseia  ce^lli,  under 
which  is  seen  the  upper  belly  of  the  omohyoid  nniscK'  shining  thnaigh,  (After  Toldt,  Anat.  Atlas, 
Wien,  1900,  -J.  Autl..  p.  i::s7,  Fig.  -VJ-'..  ) 

muscles  {ilLn,  scahnii)  and  extends  between  the  anterior  and 
posterior  tubercles  of  tlie  transverse  processes  of  the  cervical 
vertebrae. 

Note  tliat  where  the  superficial  layer  of  the  fascia  colli  is 
covered  by  tlie  platysnia  it  is  thinner  than  elsewhere.  Examine 
ckjsely  vai'ious  parts  of  the  fascia  under  description: 
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1.  Steruomastoid  portion. 

2.  Parotid  portion. 

3.  Submaxillary  portion. 

4.  Median  suprahyoid  portion. 

5.  Median  infraliyoid  portion. 

6.  Supraclavicular  poition. 

The  Middle  Part  (Fascia  colli,  deep  layer)   ("  omoclavicular  aponeurosis" 
of  Richet). 
Extent. 

Vertically,  from  os  hyoideum  to  thorax. 
Laterally,  from  one  M.  omohyoideus  to  the  other. 

Fig.  S9. 


Blicath  ul'  tlie 
scak-no 
musck's 

Adipose  mu.ss 


i 're  visceral 
space 


Superlicial  sub- 
iipnnenrotic  space 


VLsceral  sheatli 


The  internponeurotic  spaces,  seen  in  section  and  supposed  to  be  injected.  The  visceral  and  vascular 
sheaths,  the  sagittal  septa,  and  the  fascia  praevertebralis  are  represented  by  dotted  lines,  the  middle 
aponeurosis  by  a  heavy  black  line.  The  section  passes  immediately  below  the  laryn.^.  (From  Poirier 
et  Charpy,  TraitC'  d'Anat.  hum.,  Paris,  1901,  2  ed.,  t.  ii.  p.  420,  Fig.  269.) 


Embedded  in  it  are  the  omohyoid,  sternohyoid,  cleidohyoid, 
and  tliyreohyoid  muscles.  In  lower  forms  this  fascia  is  repre- 
sented by  a  single  broad  cleidohj'oid  muscle;  in  man  it  has 
become  differentiated  into  several  muscles  with  connective  tissue 
between.     (Gegenbaur.) 
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Distinguiyli  in  it — 

(1)  A  deep  or  iiilernmscular  layer. 

(2)  A  superticial  or  preiiuiseular  layer. 

Tlie  suprasternal  space  (sometimes  called  Burns'  space)  is 
situated  between  the  superiicial  layer  of  the  fascia  colli  and  the 
prenuiscular  layer  of  the  middle  layer  of  the  fascia  colli. 
(Charpy.)  Examine  its  contents.  The  interaponeurotic  veins 
near  the  base  of  the  neck  are  asjurated  during  ins])iration. 
Hence  this  is  the  most  dangerous  area  for  the  entrance  of  air 
into  the  veins  during  surgical  operations. 

The  Beep  Part  (Faseia  praeverlebralis). 
Note  it.s  U\u  ijarts : 

(1)  That  extending  fi'oni  the  anterior  longitudinal  ligament  of  the 
spine  to  the  anterior  tnhereles  of  the  transverse  processes;  it  covers 
the  prevertebral  muscles  proper  (Mm.  longi  colli  et  capitis).  Observe 
the  relation  of  the  N.  symijathicus  tcj  this  part. 

(2)  That  extending  from  the  anterior  to  the  jiosterior  tubercles 
around  the  Mm.  scaleni.  Observe  the  relation  of  the  N.  phrenicus 
and  of  the  Nn.  cervicales  to  this  part. 

The  fascia  praevertebralis  is  part  of  the  great  common  sheatli 
of  the  body-cavity,  being  for  the  neck  wliat  the  endothoracic 
fascia,  the  transversalis  fascia,  and  the  pelvic  fascia  are  for  the 
other  visceral  cavities.     (Fawcett.) 

The  Visceral  Sheath. 

Contents. — Thyreciid  gland,  trachea,  oesophagus,  and  phaiynx. 

Shape. — In  cr(]SS-.section,  .semicylindi'ical. 

Attacltments. 

Behind,  by  lateral  angles  to  the  vertebral  colunui;    between  these  two 
attachments  is  left  a  retrovisceral  or  prevertebral  space.     This  is 
of  especial  interest  in  the  retropharyngeal  region   (postpharyngeal 
abscess,  etc.). 
Above,  to  base  (jf  skull. 
Below,  extends  into  mediastinum. 

The  Vascular  Sheath. 

(a)    Connnon   sheatli.      (Note  relation   of   ranuis   deseendens   N.   hypo- 

gios.si.)     Observe  attachment  laterahvard  to  deep  layer  of  fascia 

colli    and    medialward   to   visceral   sheath.      The   common   sheath 

encloses  b,  r,  and  d. 
it))    Slieath  for  A.  cnrolis  (loose,  to  jiermit  of  ])nlsalion). 
(<■)    Sheath   fo]-  V.    jngnlaris  interna   (dense,  especially  between  artery 

and   vein,  sepliim    rasoritm). 
(il)    Sliealh  for  N.  \'ag\is  (always  satellite  of  artery,  even  in  embryonic 

lifi',  when  vein  is  distant ). 


DISSECTION    OF    THE    HEAD    AND    NECK  213 

Some  Enclosed  Spaces  of  the  Neck. 

(«)    Subcutaneous   space — between    fascia   superflcialis    and   superficial 
layer  of  fascia  colli. 

(b)  Superficial    subaponeurotic    space — Ijetween    superficial    and    deep 

layers  of  fascia  colli. 

(c)  Suprasternal  space. 

(d)  Previsceral  .space — between  the  deep   layer  of  the  fascia   colli  in 

front  and  the  viscei-al  and  vascuhir  sheaths  Ijehind.     It  contains 
fat  and  deep  lymphatic  glands. 

(e)  Retrovisceral  or  prevertebral  space — bounded  in  fi-ont  l)y  visceral 

.sheath,  behind  by  spine,  and  laterally  by  attachments  of  visceral 
sheath  to  spine. 

Surgical  Anatomical  Points. 

(«)  Abscesses  witlun  the  visceral  sheath  either  are  .secondaiy  to  infections 
involving  the  organs  contained  within  it  or  are  due  to  priniai-y  pyo- 
genic infection  of  the  areolar  tissue  inside  it. 

{h)  Abscesses  secondary  to  disease  of  the  retropharyngeal  lymph-glands 
lie  in  front  of  the  fascia  praevertebralis  in  the  space  between  it 
and  the  visceral  sheath. 

(c)  Ab.scesses  secondary  to   disease  of  the  cervical   verteljrae   lie   behind 

the  fa.scia  praeverteliralis  and  sjiread  latei-alwaid  behind  the  vas- 
cular sheath;  they  usually  puint  behind  the  M.  sternocleidomas- 
toideus,  and  may  he  oijened  by  an  incision  at  the  posterior  border 
of  this  muscle. 

(d)  The  carotid  chain  of  lymph-glands   (bimphoijlandulae  cervicalcs  pro- 

fundae)  lies  inside  the  ccimmon  part  of  the  va,scular  sheath.  Ab- 
scess resulting  fi-nm  disease  of  these  glaiuls  usually  points  upon 
the  surface,  owing  tn  the  fnrniatiou  of  adhesions:  first  between  the 
gland  and  the  vascidar  sheath,  then  between  the  lattei-  and  the 
superficial  layer  of  the  fascia  colli,  and  finally  between  the  latter 
and  the  skin. 

Sternocleidomastoid  Muscle  (M.  sternocleidomastoideus),  (Vide 
Fig.  91,  p.  219.) 
Note  that  it  divides  tlie  neck  into  an  anterior  and  a  posterior 
triangle.  Remove  from  its  surface  the  covering  derived  from 
the  sui^erficial  layer  of  the  fascia  colli.  Ascertain  exactly  its 
origin,  insertion,  innervation,  and  action.  Why  does  Kranse 
designate  it  "  the  (luadrigeminal  mnscle  of  the  head"?  Which 
of  the  four  parts  (sternomastoid,  sterno-oceipital,  cleidomastoid, 
and  cleido-occipital)  are  present  in  yonr  cadaver? 

Posterior  Triangle  of  the  Neck.     (Vide  Fig.  91,  p.  219.) 

Remove,  over  the  posterior  triangle,  the  superficial  and  deep 
la3^ers  of  the  fascia  colli;  note  tliat  the  fonner  covers  the  whole 
triangle,  the  latter  only  its  inferior  part  as  far  as  the  upper 
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border  of  the  inferior  belly  {voder  inferiur)  of  the  M.  omo- 
liyoideus.  Beneath  the  tendinous  part  of  the  M.  omohyoideus, 
where  it  passes  below  the  sternomastoid,  secure  the  small  nerve- 
twig  from  tlie  descending  ranms  of  the  h3'poglossal  nerve  {R.  de- 
scendens  N.  liijpof/lossi)  which  goes  to  it.  How  is  the  posterior 
triangle  bounded  in  front,  behind,  and  ))elow?  How  is  its  apex 
formed?  The  inferior  bell}''  of  the  omohyoid  muscle  divides  it 
into  (a)  an  upper,  larger  part,  the  occipital  triangle,  and  {h)  a 
lower,  very  much  smaller  part,  the  supraclavicular  triangle. 
Notice  the  chain  of  lymph-glands  at  the  ]30sterior  border  of  the 
M.  sternoeleidomastoideus.  They  are  often  inflamed  in  diseases 
of  the  scalp  (impetigo  pedicularis). 

The  Occipital  Triangle. 

What  are  its  boundaries  ?  How  is  its  floor  formed  from  above 
downward  ?    Observe  among  its  contents  the  following : 

Arteries.     (Vide  Fi^.  97,  p.  236.) 

(a)    Occipital  artery   (A.  uccipilalis)  occasionally. 

(h)    Ti-ausver.se  artery  of  neck  (^i.  transversa  culli). 
Veins. 

(a)    Occipital  vein  (  I',  oecipitalis). 

(6)    Transvei-se  vein  of  neck  ( F.  transversa  colli). 
Nerces. 

(a)    Supraelavieulai'  branches  of  the  cervical  plexus  {Nn.  supraclavlcu- 
lares ) . 

(h)    Accessory  nerve  (N.  accessorius)  (0.  T.  spinal  accessoiy). 

(c)   Branches  of  cervical  nerves  to  M.  trapezius  and  to  M.  levator  scap- 
ulae (rami  inusculares  Nn.  cervicalium) . 

Many  of  these  structures  will  be  studied  more  particularly 
when  the  body  is  turned  on  its  face  and  the  back  of  the  neck  is 
dissected. 

The  Supraclavicular  Triangle  (O.  T.  Subclavian  Triangle). 

The  fascia  praevertebralis  may  be  removed  where  it  covers 
the  vessels  and  nerves.  Note  its  continuity  with  the  axillary 
sheath.  What  are  the  boundaries  of  the  supraclavicular  tri- 
angle"? Find  and  study  the  following  structures,  and  compare 
each  as  found  in  the  cadaver  with  the  description  in  your  text- 
book of  systematic  anatomy. 

Arteries.     (Vide  Fig.  IG,  p.  G.3.) 

(a)   Third  portion  of  subclavian  artery   [A.  suhclavia) . 
(h)    Transverse  artery  of  neck  (^'1.  transversa  colli). 
(c)   Transverse  artery  of  scapula  [A.  transversa  scapulae)  (0.  T.  supra- 
scapular). 


DISSECTION    OF    THE    HEAD    AND    NECK 


215 


Veins.     (Vide  Fig-.  87,  p.  206.) 

(o)   External  jugular  vein  ( T'.  jugularis  externa). 
■  (h)   Transverse  vein  of  scapula  (  F.  transversa  scapulae)   (0.  T.  supra- 
scapular). 

(c)  Transverse  vein  of  neck  (F.  transversa  colli). 

(d)  Subclavian  vein  (  F.  subclavia). 


Plexus  L'CTTicobraehialis.  (After  P.  Eisler,  from  Eauber's  Text-Book.)  Ventral  view. 
A,  N.  hypoglossus;  dh,  ramus  descendcns  N.  hypoglossi,  which,  along  with  dc,  the  ramus  de- 
scendens  cerv'iealis,  forms  the  ansa  hypoglossi ;  om,  N.  occipitalis  minor ;  att,  N.  auricularis  magnus ; 
sec,  N.  cutanetis  colli ;  a,  to  N.  accessorius ;  .spc,  Nn.  supraclavrculares ;  p,  N.  phrenicus :  d.s-,  N.  dorsalis 
scapulae ;  sps,  N.  suprascapularis ;  s.5,  Nn.  subscapulares ;  sc,  N.  suhcla^uus ;  ax,  N.  axillaris ;  co,  N. 
to  M.  coracobrachialis ;  R,  N.  radialis ;  mc,  N.  musculocutaneus ;  M,  N.  medianus ;  ta,  Nn.  thoracales 
anteriores  ;  U,  N.  thoracalis  longus ;  l\  N.  ulnaris ;  cm,  N.  cutaneus  antibrachii  medialis ;  ci,  N.  cutaneujs 
brachil  medialis ;  ih,  N.  intercostobrachialis.  (From  Barker,  The  Nervous  System,  New  York,  1899,  p. 
324,  Fig.  186.) 


Nerves.     (To  be  studied  in  conjunction  with  the  dissector  of  the  upper 
extremity. ) 
(a)   Brachial  plexus  {plexus  brachiaUs).     (Vide  Fig.  90.) 
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(aa)    Suinaclavioular  part   (pars  supraclavicularis) . 

[aaa)   Posterior   thoracic   nerves    (Nn.    thoracales   poste- 
riorcs). 

(1)  Dorsal  nerve  of  scapula  {N.  dorsalis  scap- 

ulae}   (0.  T.  nerve  to  the  rhomboids). 

(2)  Loul;'  thoracic  nei've  (A'.  Ihoravalis  longus) 

( O.  T.  external  respiratory  nerve  of  Bell, 
or  posterior  thoracic). 
(aah)   Anterior    thoracic    nen'es    (Nn.    tJioracales    anle- 

riures). 
iaac)    Sui)clavins  nerve  (jV.  subclarius). 
(aud)    Snprascapnlar  nerve  (iV.  supraseapularis) . 
iaae)    Subscapular  nerves  (Nn.  subscapulares). 

(aaf)  Tlioracodoi'sal  nerve    (A',   tlioracodorsalis)    (0.   T. 

long  suliscapular  nerve). 

(aag)  Axillary    nerve    (N.    a.riUaris)     (O.    T.    circumflex 

ner\'e) . 

(1)  Jlusculai'  branches  (rami  musculares). 

(2)  Lateral  cutaneous  nerve  of  arui    (N.   cula- 

ncus  brachii  lateralis). 

Surgical  Anatomical  Points. 

Note  that  the  supraclavicular  triangle  is  the  "  seat  of  election"  for  liga- 
ture of  the  subclavian  artery;  its  relations  to  neighboring  structures  are, 
therefore,  exceedingly  important.  Examine  these  carefully,  using  your 
text-book  as  a  guide.  Note  especially  the  relation  of  the  artery  to  the 
external  jugular  vein  and  its  tributaries.  Run  the  finger  down  the  lateral 
margin  of  the  M.  scalenus  anterior  (just  beneath  the  posterior  margin  of 
the  M.  sternocleidomastoideus)  until  the  scalene  tubercle  (tuberculum 
scaleni)  on  the  lirst  rib  is  reached.  This  is  the  guiding-point  for  the 
surgeon  in  tlie  o|>crntion  ot  ligation.  If  the  finger-nail  rest  on  the  tuber- 
culum scaleni,  the  artery  vill  be  felt,  in  the  living  subject,  to  pulsate 
against  the  tinger-pulp.  The  proximity  of  the  lowest  trunk  of  the  plexus 
bracbialis  and  of  the  cu]>ula  pleurae  to  the  artery  are  important  points 
to  the  surgeon.  If  a  cervical  rib  be  present,  the  artery  may  either  be  in 
front  of  it  or  arch  above  it. 

The  V.  jugularis  externa  is  often  opened  in  the  posterior  triangle  to 
relieve  the  right  heart  in  asphyxia;  its  position  corresponds  to  a  line 
drawn  fi-om  the  angle  of  the  jaw  to  the  middle  of  the  clavicle.  It  should 
not  be  opened  in  the  lower  part  of  its  course,  where  it  is  held  open  by  the 
fascia,  owing  to  the  danger  of  suction  of  air  into  the  vessel  during  inspi- 
ration. 

Plow  is  tlie  floor  of  the  snpraclavienlar  triangle  formed? 

Anterior  Triangle  of  the  Neck.     (Vide  Figs.  87  and  91.) 

Turn  the  N.  cntiineus  colli  and  the  rainns  colli  N.  facialis 
backward  and  remove  tlie  snpei-ficiai  and  deep  layers  of  the 
fascia  colli.  Note  that  the  dec])  layei-  does  tiot  extend  above 
the  omohyoid  mtiscle  or  the  livoid  bone.     How  is  the  anterior 
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triangle  of  the  neck  bounded?  Locate  (a)  superior  belly  of  omo- 
hyoid muscle  (venter  superior  M.  omohyoidei),  (h)  digastric 
umscle  (M.  digastricus),  and  (c)  stylohyoid  muscle  (M.  stylo- 
hyoideus).  Clean  their  surfaces,  but  avoid  injury  to  (1)  the 
branches  of  the  ramus  descendens  N.  hypoglossi  entering  the 
upper  border  of  the  venter  superior  M.  omohyoidei,  (2)  the 
anterior  and  posterior  facial  veins  (Vv.  faciales  anterior  et  -pos- 
terior) where  they  unite  to  form  the  common  facial  vein  (F. 
facialis  communis)  on  the  posterior  belly  of  the  M.  digastricus, 
and  (3)  the  mylohyoid  nerve  (A^.  mylohyoideus)  entering  the 
upper  border  of  the  venter  anterior  of  the  M.  digastricus.  When 
these  muscles  have  been  thoroughly  cleaned,  it  will  be  noticed 
that  they  divide  the  anterior  triangle  of  the  neck  into  three  sub- 
sidiary triangles  from  above  downward: 

(a)    Submaxillary  or  digastric  triangle. 

(h)   Carotid  triangle  (sometimes  called  "superior  carotid"  triangle). 

(c)   Muscular  triangle  (sometimes  called  "inferior  carotid"  triangle). 

Eeview  the  boundaries  of  these  three  triangles.  Note  espe- 
cially that  the  muscular  triangle  is  covered  b}'  both  the  super- 
ficial and  deep  layers  of  the  fascia  colli,  the  digastric  and  carotid 
triangles  by  the  superficial  layer  only. 

The  anterior  triangle  should  be  dissected  as  a  whole,  rather 
than  the  subsidiary  triangles  one  by  one;  the  structures  passing 
through  more  than  one  triangle  are  then  studied  in  their  con- 
tinuity. The  areolar  tissue  binding  arteries,  veins,  nerves,  and 
muscles  together  is  to  be  removed  bit  by  bit.  Atlases  should  be 
open  before  the  student  constant!)' ;  as  soon  as  a  structure  is 
exposed,  it  should  be  identified  by  reference  to  the  plates  in  the 
atlases  and  the  name  repeatedly  associated  with  it  as  it  is  further 
handled.  From  time  to  time,  a  description  of  all  structures 
exposed  should  be  read  in  the  systematic  text-book.  It  is  very 
helpful  to  write  down  in  full  each  new  term  met  with  in  order  to 
learn  it  more  quickly  and  surely.  It  will  be  found  that  the 
majority  of  the  structures  can  be  exposed  without  cutting 
through  any  muscle  or  larger  vessel  or  nerve. 

Submaxillary  or  Digastric  Triangle.     (Vide  Fig.  113,  p.  266.) 

It  is  arbitrarily  subdivided  into  an  anterior  and  a  posterior 

portion  by  the  stylomandibular  ligament  (ligamentum  styloman- 

dihulare)  (0.  T.  stylomaxillary  ligament)  (cf.  Spalteholz,  vol.  i., 

I'ig.  206)  and  a  line  drawn  downward  from  it. 
In  the  anterior  portion  find — 
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(a)  Lyinpli-glands. 

[aa)    Subuia.xillai-y      lyiupli-glands      {lympliotjlattdulac     stibmaxil- 
larcn).     There  are  three, — anterior,  middle,  and  posterior. 

(nil)    8iil)iiiental  lymph-glands  (between  the  anterior  bellies  of  Mm. 
digastriei  of  the  two  sides). 

In  eancer  of  the  lip  which  glands  are   likely  to  be  the 
seat  of  metastatic  growth? 

(b)  Submaxillary  salivary  gland  {glandula  submaxillaris). 

Study  also  the  following: 

A rtcries. 

(a)  External   maxillai'y   artery    (^1.   maxillaris   externa)    (O.    T.   facial 

artei'y ). 

(aa)  Ascending  palatine  (^1.  palatiiia  Uficendeiis). 

(ab)  Tonsillar  ramus  [ramus  tonsillaris). 

(ac)  Submental  (^i.  submentalis). 

(ad)  Glandular  rami  (rami  glaiuhdares). 

(b)  Mylohyoid  ranuis  <if  internal  maxillaiy  artery  (raiiius  mylohyoideus 

A.  maxillaris  inteniac). 

(c)  Lingual  artery   (^i.  Ungualis).     This  is  really  not  in  the  triangle, 

being  beneath  its  iloor,  as  it  is  completely  covered  by  the  M. 
hyoglossus.  It  is  very  important  to  study  it,  however,  in  this 
situation,  as  it  is  the  point  where  it  is  ligated.  Notice  that  it  lies 
in  a  minute  triangle  (Lesser's  triangle),  formed  by  the  margiu 
of  the  M.  mylohyoideus,  the  venter  posterior  M.  digastrici,  and 
the  N.  hypoglossns.  If  the  M.  hyoglossus  be  exposed  within  this 
little  triangle  and  the  nmscle  split  vertically,  the  lingual  artery  is 
exposed.     (Fig.  113.) 

Veins.     (Vide  Fig.  87,  p.  20G. ) 

(a)  Anterior  facial  vein  (  T'.  f'aeialts  anterior)  and  tributaries. 

(aa)  Submental  vein   (  F.  submentalis). 

(ab)  Palatine  vein  (V.  palatina) . 

(b)  Tributaries  of  intei'nal  jugular  vein   (  F.  juijularis  interna). 

(ba)  Lingual  vein  ( F.  Ungualis). 

(bb)  Vein    accompanying   hypoglossal    nerve    (  ['.    eomilans    A'. 

Jn/poglossi). 
Nerves. 

(a)  Hypoglossal  nerve  (N.  hypoglossus) . 

(b)  Mylohyoid  nei-ve    (N.  mylohyoideus) — from  the  third   division  of 

the  fifth  cerebral  nei've. 

In  the  posterior  iiortion  of  the  triangle  find — 

(a)  Lower  part  of  parotid  gland  (glandula  parotis). 

(b)  External  cai-otid  ailery  (^L  carotis  externa). 

(ba)    I'ostei'ior  auricular  artery   (A.  auricularis  posterior). 

Carotid  Triangle.     (Vide  Fig.  gi.) 

Why  is  it  so  called?     Find  in  it  and  study  the  following 
structures : 
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Fig.  91. 


Ramus  frontair 


V   frontalis 

\   ilorvalis  nasi  irom  [hi:  A. 
ophtlmlmicH 


Ramus 
parietahis 

A. zygo 
inatii'O- 
(jrbitalib  — . 
Rami 

aiiriculares-^ 

ant(_'riores 

A.  tenipf.iraliS' 

si;p(,Tti(;iali'5 


Ramus  {)(■<  ipi 

talis  of  the   \ 

aurifularis 

posterior 

iildii.fhil  I  p 


Ramus  stcrno(  iLidomastoi  1(  us  ol  the 
A.  th^reonlcu  supLiior 

A.  cervicalis  supertioialis 


v.  aug-ularis 

A.  hibialis  superior 
(superficial  branch  ) 

.  A.  transYersn  faciei 


-  A.  submentalis 
^  r^ymphoglandiilac 

sulanaxillares 
<i/ti  11(1  Ilia  siihmaxi/fari 

axillaris  externa 


Ramus  hyoideus 

A.  liuKualis 
\    laryny-ea  siiperior 
V    thyreuidea  superior 

A  carotis  interna 

K  (  arutis  Lxti  rna 

V  ( arotis  communis 
V  mull  1)1  I  i/s 
M  'icril^n  !■'< 
I  li  III, 

—  V  '^ub- 
la^ia 


Ramus  ptrtorans 

of  the  A    mam- 

mana  interna 


A.  thoracoacromiali: 


Fascia  cdraroclaviciibiri'i 


The  superficial  arteries  of  the  head,  neck,  upper  mammary  and  shoulder  regions,  seen  from  the 
right  side.  The  fascia  parotideomasseterica  has  been  retained  over  the  anterior  part  of  the  parotid 
gland.  The  lower  end  of  the  M.  quadratu-s  labii  superioris  has  been  removed.  (After  Toldt,  Anat. 
Atlas,  Wien,  1900,  2  Aufl.,  p.  592,  Fig.  967. ) 


220     LABOKATOHY  MANUAL  OF  HUMAN  ANATOMY 

jlrtcric:i. 

(a)    (_'(iiuii[(i)i  earntiil  arlcry  (A.  carotis  communis). 

(aa)    K.xtciiinl  i-ai'dtid  ai'tery   (A.  carutis  iMlenia) ■ 

[luui)    Supei'ior  thyreoid  (^i.  llijireoidca  superior). 

(1)  Hyoid  ramus  (ramus  hijoideus). 

(2)  SteriK.aiiastoid    raiiius     (ramus    siernomas- 

toidcus) . 

(3)  Superiiir    laryngeal    artery     (^1.     lanjngca 

superior), 
(aah)   Lingual  aitery  (,i.  linr/ualis) . 

(1)    Hyoid  ramus  (ra)nus  hyoidcus). 
(aae)    External  maxillary  artery   (.1.  ma.riUaris  cxlerna) 

(0.  T.  facial).' 

(aad)  Sterni)cleidomastoid    artery    (^L    sternocleidomas- 

toidca ). 

(aae)  Occipital  artery  (.1.  (}CcipitaJis). 

(aaf)  Ascending  pharyngeal   artei'y    (.1.   pharijngea  as- 

cendens ) . 
(ah)   Internal  carotid  artery  (,i.  canilis  interna). 
Veins. 

(a)   Inlei'nal  jugular  vein   (V.  juf/ularis  interna), 
(ua)    Lingual  vein   (I',  linijualis) . 
(alj)    Superior  thyreoid  veins  (  I'r.  tlii/reoideae  sui)eriores). 

(aJja)    Sternocleidomastoid     vein      (V.     sternoeleidomas- 

toidea). 
(abb)    Superior  laryngeal  vein  (  U.  lariimjea  superior), 
(ae)    Common  facial  vein  (  U.  facialis  eomiicuiiis) . 

(aca)  Anterior  facial  vein  (  V.  facialis  anterior). 

(acb)  P(Jsterioi-  facial  vein  (  T'.  facialis  poslerior) . 
Nerves.     JTauy  of  these  will  he  nmch  better  seen  later;    at  present  they 

sluuild  simply  he  located  in  the  triangle. 

(a)  Hypoglossal  nerve  (N.  luipoglossus). 

iaa)    Descending  ramus  (ramus  descendens). 
(ah)    Ijoop  of  the  hypoglossus  {ansa  hijpoglossi). 
(ae)    Thyreohyoid  ramus  (ramus  thiireohiioidetis). 

(b)  Accessory  nerve  (A',  accessorius)    (0.  T.  spinal  accessory). 

(ba)  lutei'ual  ramus  (ramus  internus). 

(bb)  External  I'amus  (ramus  e.rternus). 

(e)    A'agus  uei-ve  (A',  rac/us)    (0.  T.  pneumogaslric  nerve). 

(ca)    Sn|>erior  laryngeal  nerve  (,Y.  lar/inijeus  sujierior). 

(eaa)    Exiei'ual  ramus  (ramus  e.vternus)    (0.  T.  exierual 

laryngeal  nerve). 
(cah)    Internal  ranuis   (ramus  iiilcrinis)    ((.).  T.   iulernal 
laryngeal  nci've). 

(d)  (llosso]iliaiyiigeal  nerve  (,V.  i/lossojiJiaripii/cus) . 

(e)  Sympal  licl  i(-  liiink   (Iruucus  sipri  palhicus   \  pars  ecrrii(dis~\) . 

(ca)  Superior  ccr\-ii-al  ganglion    (i/aiii/li<}n  ccrricalc  superiiis) . 

(cb)  Exterual  carotid  nerves   (Nu.  earotici  e.rlenii). 

(cc)  Exlernal  car<i|id  |dexus   (plc.rus  caroticus  e.rlcrnus) . 

(cd)  Su|iei'ioi-  Ihyi'eoid  )>lexus   (pilcrus  111  iircoidi'us  supi'rior) . 
(cc)  rjiiigual   plexus   (plc.cns  linpualis). 

(cf)    Exiei'nal   maxillary  )dexus   (plc.rus  maxillaris  e.rlcruus). 
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Fig.  92. 


M.  digastricus 
M.  m  il  I  I  ( I   /s 

N.  Klossopharyiu*  us 


N.  accessoriiis 


Arcu-^   U'/omnfiriis 
N    h\  p<.>g](.is.sns 


1   nirniis  ii,t,riia 
F  iramcn  jijijalare 


N.  hypoj^l'issus 


N.  UirynyLMis  su]    nor 


Ganglion  com    ik 
snxjerius 

Ramns  cxUtiiiis  jf^ 

the  N.  lurynfcms 

superi<  r 

N.  vagus  (ceni    il  f  irt) 


Truncus  sympith)  Ub 
Ganglion  cenn  il* 


Ansasubclavii 
( Vieussenii) 

Branching  olT  of   ^ 
the  N.  recurrent. 

Ramus  cardiacub  .. 

inferi(jr  of  tin; 

N.  vagus 

Rami  trai/heah  -^  tt 
oesophagi  i 
N.  vagus  (thoracK 
part 


Ramus 

bronchial  is' 

anterior 


Nn.  eardiaei, 

superior  and 

inferior  united 


Plexus  pulmonalis  anterior  j 

Hamus  (Icxtrr  of  the  A.  jxdiDoiinlis 

Vr.  jjiihnoiHi/rs  (hxtrar 


The  anterior  region  of  thu  neck.     The  !ic:id  is  strongly 
Wien.  lyUo,  ci  Autl.,  p.  .s7s, 


,--  Branching  off 

of  the 
^\  N.  rccurrens 


IJ(I.  nrtn-i'i.s'um 
'  (Botnlli) 


A.  pulmoiialis 
"^  Plexus  eardiacus 

T    cava  s-uperior 


pulled  back.     (  After  Toldt,  Anat.  Atlas, 

1-ig.  r.m.) 
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Lymph-glands.     (Vide  Fig.  93.) 

(a)   Superior  deep  cervical  lympli-glauds   (lijmphoglandidae  cervicales 
prof  undue  S'iij>rri(iri:s) . 

Tiserra. 

( a )  Larynx. 
(h)   Pharynx. 

(c)    Oaiolid  skein  {(jloiiius  caroticuni)    (0.  T.  interearolid  gland). 

Observe  that  some  of  the  structures  above  enumerated  become 
visible  only  after  the  parts  have  been  loosened  by  dissection, 
that  the  greater  coruu  of  the  os  hyoideum  is  in  this  space,  and 
that,  while  the  N.  hyjjoglossus  runs  transversely  in  the  spaces, 
the  N.  vagus  and  truncus  sympathicus  run  vertically  and  the 
other  large  nerves  obliquely. 

Muscular  Triangle. 

Why  is  it  so  called  ?    Find  and  study  the  following  structures  : 

Muscles. 

(«)    Stermihyuid  (21.  slemitlii/oideus) . 

(b)  Sternolhyredid   (M.  stentotliiireoideus) . 

Arteries. 

ia)    Superior  (liyreoid  arteiy  (^i.  tliijreoidea  superior). 

Nerves. 

(o)   Muscular    rami    to    M.    sternohyoideus    and    1\L    sternotliyreoideus 

(from  the  ramus  deseendens  N.  hypoglossi) . 
(h)   Exteiual   raunis  of  superior  laryngeal   nerve    (ramus   e.i-tcrirus  .Y. 
larymj.  svji.). 

(c)  Recurrent  laiyngeai  nerve  (N.  recurrens  N.   vae/i). 

Viscera. 

(a)  Larynx. 

(b)  Trachea. 

(c)  Thyreoid  gland  (rjiandula  thijreoidea). 

(d)  Oesophagus  (on  left  .side). 

Structures   in   the   Anterior   Median   Line   of   the    Neck   and   near   it. 
(See  Fig.  92,  p.  221.) 

These  should  now  be  successively  examined  and  studied. 

Suprahyoid  Begion. 

(a)  Platysma. 

(b)  Fascia  superficialis.     (Note  doulde  chin.) 

(c)  Space  between  anterior  bellies  of  Mm.  digastriei  of  two  sides. 

(d)  Mylohyoid  muscles  (Mm.  mt/lohyoidei)  and  raphe  between  them. 

Infrahyoid  Reg i cm. 

(a)  Hyothyreoid   membrane   ( mewbrnna  hyolhyreoidea)    (0.   T.   thyro- 

Iiyciid   niemlii-anc). 

(b)  Thyi-eoid  carlilagc   (earliliigo  tJiyreoideu). 
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EiG.  93. 


Lympho 
glandul  u 
auricultm  s  -^ 
anterioi  <  -^ 


Lym}  ]i  )i.\  ni  In]  i    j  irotnh  ic 
V   f  M  1  Uis  int<  ri  ir 


MiKOusmcral  i  im  of  tin  hp 


Uiii  iH  \\i1h  111     hinr  ]iu„]nndulae 
III    liistiimUb  ^iitcnures 


Lymphn;,'-]iindul;n'  jixillarcs 

Lymphoglandnlac  fK-ctonili'.s 


I  \m(  h-dnpts 

<  f   tllL- 

breast  g-lands 


The  IjTHphatie  vussuls  of  the  homl,  the  derp  lymphatie  vessi'ls  ;ind  lymph-ji-lands  of  the  neck  and 
axillary  spaee,  and  the  lymphatic  vessels  of  tin-  female  breust.  (After  Toldt,  Anat.  Atlas,  Wien,  190D, 
2  Aufl.,  p.  703,  Fig.  1085. ) 
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(c)  Elastic  cone  and  miiklle  crieoUij-rcdid  ligament  {comis  elasticus, 
li(jaiiie}i1uiii  crieolhiireoideum  [medium^)  (0.  T.  cricothyroid 
membrane).  Upon  it  lies  the  ranui.s  cricotliyi-e(jideus  of  the  A. 
thyreoidea  superior. 

((/)    Cricoid  cai'tilage  (cariiJago  cricoidca). 

((■)    Ciicotliyreoid  nniscles  {Mm.  cricothi/reoideac). 

(/■)    Trachea. 

Fid.   04. 


M.  stemorleidoma  tri  1 

M.  omoli^    1  1  us 


&I.  trtipezoideus 
M.  scalenus  posterior 


M.  omt  hyoideus 


M       nlenus  medius 

M  thyrcohyoiiieus 

M.  scalenus 
anterior 

M.  scalenus 

medius 

.M.  sfernotliy- 

reoideus 

-  -M.  scalenus 
posterior 


Muscles  of  the  neck.     (From  I'oirier  et  Charpy,  Traite  d'Anat.  hum.,  Paris,  1901,  2  ed.,  t.  ii. 

p.  39.\  Fig.  249. ) 

(g)   Isthmus  of  thyreoid  gland  (isthmus  glandulae  thiireoideae). 

(h)   Pyramidal   lobe   of   thyreoid   gland    (lobiis   pyramidalis    [Gl.   thy- 

reoideae] ). 
(i)   Inferior  thyreoid  veins  (  T'r.  tJii/reoideae  inf prion's), 
ij)    Innominate  artery  (^I.  anonijma). 

(ja)   Lowest  thyreoid  artery   (A.  tlt/ireoidea  ima). 
{!>}    Left  innominate  vein  (  F.  animiima  sinistra). 
(/)    Thymus. 

Surgical  Anatomical  Points. 

In  the  o]iei-ation  of  laryngotomy  the  ligamentum  cricothyrcoideum  is 
ciil  thi'ongli  I ransrerscli/  in  its  Inwrr  jnirt,  inferior  to  the  ramu.s  crico- 
thyieoideus  of  the  A.  tbyreoideus  suiterior. 
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In  the  operation  of  tracheotomy  the  incision  into  the  trachea  is  prefer- 
ably made  between  the  cricoid  cartilage  and  the  isthmus  of  the  thyreoid 
gland  (so-called  high  operation). 

Muscles  of  the  Neck. 

Study  the  form,  position,  insertion,  and  innervation  of  the 
following  muscles : 

Those  of  the  Second  Layer. 

(a)   Digastric  muscle  (M.  digastricus) . 

(h)   Stylohyoid  muscle  (M.  stylohyoideus) . 

These  are  supplied  by  Nu.  cerebrales. 
Those  of  the  Third  Layer. 

(a)  Omohyoid  muscle  (M.  omohyoideus). 

(b)  Sternohyoid  muscle  (M.  sternohyoidetis) . 

(c)  Sternotliyreoid  muscle  (M.  sternothyreoideus) . 
{d)    Thyreoliyoid  muscle  (M.  thyreohyoideus). 

These  are  supplied  by  branches  of  the  Nn.  eervicales  running 
in  the  descending  ramus  of  the  N.  hypoglossus. 

The  Sternoclavicular  Joint  and  the  Ligaments  about  the  Clavicle, 
Sternum,  and  First  Rib. 
The  dissector  of  the  upper  extremity  has  removed  the  M. 
pectoralis  major  from  the  clavicle  and  sternum,  and  the  sterno- 
clavicular joint  (articulatio  sternoclavictdaris)  may  now  be 
studied.  (Cf.  Spalteholz,  Fig.  227.)  Wliat  bony  surfaces  are 
here  concerned?    Note  the  following: 

(a)  Sternoclavicular  ligament  (Lig.  sternoclaviculare) . 

(b)  Interclavicular  ligament  (Lig.  interclaviculare) . 

(c)  Costoclavicular  ligament  (Lig.  costoclaviculare)   (0.  T.  rhomboid  liga- 

ment). 

Cut  tlirough  these  ligaments  and  pull  the  clavicle  lateralward 
so  as  forcibly  to  open  the  sternoclavicular  joint.  Observe  tliat 
the  articular  disk  of  tibrocartilage  (discus  articularis)  separates 
two  joint-cavities,  each  with  a  special  capsule  (capsula  articu- 
laris ) . 

The  Root  of  the  Neck. 

Remove  with  great  care  the  areolar  tissue  at  the  root  of  the 
neck,  avoiding  injury  to  the  fiiner  rami  of  the  sympathetic  system. 
Study  the  structures  on  both  sides  of  the  body. 

Muscles. 

(a)  Anterior  scalene  (M.  scalenus  anterior). 

(b)  Middle  scalene  (M.  scalenus  medius). 

(c)  Posterior  scalene  (M.  scalenus  posterior). 

15 
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(d)    Smallest  scalene  [M.  scalenus  minimus)    (inconstant). 

Study  the  relation  of  these  to  surrounding  structures  and  note  espe- 
cially the  very  important  structures  related  to  the  most  anterior  of  the 
three  muscles. 

Arteries. 

(a)   Subclavian  arter5'  (^1.  subclavia) .     (Yide  Fig.  16.) 
Branches : 

Medialward  from  the  M.  scalenus  anterior, 
(on)   Vertebral   (^-i.  vertehralis). 
(ah)    Internal  mammary  (.,1.  mammaria  interna), 
{ac)   Thyreocervical  trunk  (truncus  ihyreocervicalis) . 

(aca)  Inferior  thyreoid  (A.  thyreuidea  inferior). 

(acb)  Ascending  cervical  (^I.  cervicalis  ascendens). 
(ace)    Superficial  cervical  (A.  ceri-icalis  superficialis) . 
(acd)    Transverse  .scapular  (^1.  transversa  scapulae). 

Behind  the  M.  scalenus  anterior. 

(ad)  Oostoeervical  trunk   (truncus  costocervicalis)    (0.  T.  supe- 

rior intercostal). 

(ada)  Highe-st    intercostal    artery    (^i.    intercostalis    su- 

■prema)    (0.  T.  superior  intercostal  proper). 

(adb)  Peep  cervical  artery  (A.  cervicalis  profunda). 
Between  the  Mm.  scaleni. 

(ae)  Transverse  artery  of  neck  (A.  transi^ersa  colli). 
Veins. 

(a)   Right  and  left  innominate  veins  (Vv.  anonymae  dextra  et  sinistra), 
(aa)   Inferior  thyreoid  veins   (Vv.  thyreoideae  inferiores). 
(ah)   Inferior  laryngeal  vein  (V.  laryngea  inferior). 

(ac)  Lowest  thyreoid  vein   (  T'.  thyreoidea  ima) . 

(ad)  Unpaired  thyreoid  plexus  (plexus  thyreoideus  impar). 

(ae)  Vertebral  vein  (V.  vertehralis). 

(aea)   Deep  cervical  vein  ( T'.  cervicalis  profunda), 
(h)   Lower  part  of  internal  jugular  vein   (V.  jugularis  interna), 
(ha)   An  inferior  thyreoid  vein  (V.  thyreoidea  inferior). 
Note  the  hulbus  venae  jugularis  inferior, 
(c)    Subclavian  vein  (V.  stihclavia). 

(ca)  Thoraco-aoromial  vein  (V.  tlioraco-acromialis) . 

(cb)  Transverse  vein  of  neck  (V.  transversa  colli). 

Lymphatics. 

(a)   Thoracic  duct   (ductus  thoracicus).      (Vide  Fig.  03.) 
(6)    Right  lymphatic  duct  (ductus  lymph  at  icus  dexter). 

These  may  easily  be  mistaken  for  veins  when  first  met  with  by  the 
student. 

Nerves.     (Vide  Fig.  92.) 

(a)  Phrenic  nerve  (A',  phrenicus) .  Why  should  this  nerve,  arising  in 
the  neck,  supply  a  nuiscic  .situated  at  the  lower  opening  of  the 
thorax '? 

(h)  Vagus  nerve  (N.  vayns).  Nole  its  relation  to  the  M.  scalenus  ante- 
rior, the  trachea,  and  the  A.  carotis  communis. 

(c)  Lower  |)art  of  co'vical  pail,  of  sympathetic  trunk  (truncus  sum- 
path  icus). 
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(ca)  Middle    cervical    ganglion     (ganglion    cervicale    medium). 

Does  it  rest  on  the  A.  thyreoidea  inferior? 

(cb)  Inferior    cervical    ganglion    (ganglion    cervicale    inferiiis). 

Look  for  it  in  the  depression  between  the  transverse 
process  of  the  seventh  cervical  vertebra  and  the  neck  of 
the  first  rib. 

(cc)  Superior  eai'diac  nerve   (N.  cardiacus  superior). 

(cd)  Middle  cardiac  nerve  (N.  cardiacus  medius). 

(ce)  Inferior  cardiac  nerve  (N.  cardiacus  inferior). 

(cf)  Subclavian  loop   (ansa  subclavia  [Vieussenii]) . 
(eg)   Subclavian  plexus  (plexus  subclavius). 


Fig.  95. 


M.  trapeziii 
M.  splenius  ^ 
M.  spinalis  cervicis- 
M.  interspinalis 
M.  semispinalis  cervicis^ 
M.  semispinalis  capitis__ 

3T.  multijidus, 

M.  levator  scapulae 

M.  longissimus  capitis^ 

M.  longissimus  cervicis,.^ 

M.  iliocostalis  cervicUs— 

M.  scalenus  rn£diwi^- 

Lymphoglandulae 

cervicales  profiindae'^ 

infenores 

M.sternocleidomastoidcu)^'' 

Vagina  vasorum 

Plati/swa   ^ 
M.  scalenus  anteHor  /     / 
M.  longus  capitis   / 
M.  longus  colli     ,• 
M.  omohyoidcus     / 
M.  stemothyreoideus       / 
M.  sternohyoideus 

V.  mediana  colli 


T  q  nuchae 

Lamina  profunda')  rT„„,-„ 

Lamina  super-  ^i^,,*,i" 

N\,^       ficialis       J««'^^'«^ 

Prong  of  the  spinous  process 
of  the  IV.  cervical  vertebra 
V.  cervicalis  profunda 

Sinus  vertebralis  longi- 
tudinalis 
:V.  vertebralis 


^.-Fascia  praevertebralis 
—Lam.  superjic.   \  Fascia 
.-^Lam.  profunda)     ^^^''^ 
-.interna  1  ,,   .        ,     . 
^  V.  ]Ugnlans 
.-externa -t 

—N.  cervicalis  descendens 
-'N.  vagiis 
Truncus  sympaihicus 


A.  carotis  communis 
^      Ramus  descendens  N.  hypoglossi 
\  A.  and  V.  thyreoidea  superior 
V.  jugularis  anterior 
Fascia  praevertcbralis 
■,    Cavum  pharyngis  {pars  laryngca) 
Hirna  glottidis 


Cross-section  through  the  neck  at  the  level  of  the  rima  glottidis  and  through  the  body  of  the  fifth 
cervical  vertebra.  Cut  surface  below  the  plane  of  section.  (After  Toldt,  Anat.  Atlas,  Wien,  1900, 
2  Aufl.,  p.  608,  Fig.  984.) 


Viscera. 

(a)    Summit  of  pleura  {cupula  pleurae). 

How  far  above  the  level  of  the  sternal  extremity  of  the  clavicle 
does  it  extend  into  the  neck"?  Which  is  higher,  the  left  or  the 
right?  Is  there  a  M.  scalenus  minimus  or  tensor  of  the  cupula 
pleurae  present  ?  What  is  Sibson's  fascia  ?  What  structures 
come  into  contact  with  the  cervical  pleura  on  the  right  side? 
What  on  the  left? 

Note  the  fibrous  expansions  helping'  to  support  and  fix  the 
cupula  (cf.  Poirier  et  Charpy,  t.  iv.,  Figs.  250-252)  : 

(1)   From  the  apex  of  the  dome  to  the  fourth  to  seventh  cer- 
vical vertebrae. 
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(2)  From  the  Uiwer  half  of  the  dume  to  the  visceral  sheath  of 

the  deep  cei'vical  fascia  (pretracheal  aponeurosis). 

(3)  From  the  sixth  and  seventh  cervical  vertebrae  to  the  tirst 

rib,  often  replacing  the  M.  scalenus  minimus.     This  is 
the  ligament  um  costopleurovertebrale. 

(4)  From  the  anterinr  surface  of  neck  of  first  rib  to  anterior 

surface  of  cupula.     This  is  the  ligamentum  costopleu- 
rale. 

The  two  latter  ligaments  may  be  absent  altogether. 

(b)  Apex  of  lung  (apex  pulmonis). 

(c)  Trachea. 

(d)  Oesophagus. 

Cervical  Plexus.     (Tide  Figs.  90  and  122.) 

The  cer\ical  plexus  (ple.rus  cervicaUs)  should  now  be  studied.  How 
is  it  formed  ?  What  is  its  relation  to  the  brachial  plexus?  What  are  its 
exact  situation  and  relation  to  surrounding  parts?  What  nuiscles  re- 
ceive their  innervation  from  it?  Review  the  communications  formed 
by  the  cervical  plexus  with  the  cerelii-al  nei'ves  (N.  hijpoglossus,  N. 
vagus,  N.  aeeessorkis).  How  is  the  sympathetic  nervous  system  related 
to  the  cer\ical  i>lexus'?  Make  drawings  f)r  diagrams  to  show  the  cervical 
plexus  and  its  relations  as  (hey  exist  in  your  cadaver. 

General  Berieiv  of  Blood-vessels  of  Side  of  Neck. 

The  dissecttu-  should  now  make  a  systematic  review  of  all  the  blood- 
vessels of  the  side  of  the  neck,  reading  on  the  structures  from  his  text- 
book and  making  a  sketch  of  the  large  arteries  and  their  branches  and 
the  large  veins  and  their  tribularies. 

Further  Siudii  of  Viscera  of  Necl\ 

(a)  Thyreoid  gland  (glandula  tln/reoidea) . 

(aa)  Isthmus  of  thyreoid  (isthmus  (11.  Ih/ireoideac). 

(ab)  Pyramidal  lobe   (lobus  piiraiiiidalis)    (inconstant). 
(a<')    Kight  and  left  lobes  (lobi  dexter  et  sinister). 

(ad)  Lobules  of  gland  (lobuli  (11.  tlii/reoideae). 

(ae)  Stroma  of  gland  (stroma  01.  tlii/reoideae)  . 

Are  any  accessory  thyreoid  glands  present? 

(b)  Trachea. 

(ba)   Tracheal  cartilages  (cartilagines  traehecdes). 
(b1>)   Annular  ligaments  (Ligg.  ann-ulares  trachecdia) . 
(he)   Membranous  wall   (paries  wembranaeea) . 

(c)  Cervical  part  of  gullet  (oesophagus,  pars  cervicalis). 


BACK    OF  HEAD,  NECK,  AND  TBUNK. 

The  dissectors  of  the  head  and  neck  work  in  conjunction  with 
those  of  the  u]»i»er  extremity. 

Make  an  incision  in  tlie  middle  line  from  tlie  iniou  to  the 
spine  of  the  vertebra  prominens,  a  second  from  the  spine  lateral- 
ward  to  the  medial  border  of  the  acromion,  and  a  tliird  from  the 
inion  transversely  lateralward  (vide  Fig.  ?>).     Reflect  the  skin, 
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taking  no  fat  with  it;  the  superficial  fascia  {fascia  superficialis) 
is  thus  exposed.  Why  should  the  pain  accompanying  inflamma- 
tion at  the  nape  of  the  neck — as,  for  example,  in  carbuncle — be 
particularly  severe  °? 

Superficial  Vessels  and  Nerves.     (Vide  Fig.  4,  p.  47.) 

Remove  the  superficial  fascia  piecemeal.  The  A.  and  V. 
occipitalis  have  already  been  met  with  in  the  dissection  of  the 
scalp,  as  have  the  terminals  of  the  N.  occipitalis  major  and  M. 
occipitalis  minor.  The  trunk  of  the  N.  occipitalis  major  pierces 
the  M.  trapezius;  note  exact  spot,  usually  about  two  and  one- 
half  centimetres  below  the  inion  and  one  centimetre  from  the 
middle  line.  Is  a  N.  occipitalis  tertius  present!  If  so,  where 
does  it  pierce  the  M.  trapezius  and  how  is  it  related  in  distribu- 
tion to  the  N.  occipitalis  major?  Find  the  dorsal  cutaneous 
branches  of  tlie  fourth,  fifth,  sixth,  seventh,  and  eighth  cervical 
nerves  {rami  cutanei  dorsales  Nn.  cervicaliiiin  IV.,  V.,  VI.,  VII., 
VIII.).  Ascertain  as  closely  as  possible  the  area  of  skin  inner- 
vated by  each. 

Isolate  the  great  auricular  nerve  {N.  auricular  is  mar/mis) 
and  follow  its  posterior  branch  {ramus  posterior)  ;  its  anterior 
branch  {ramus  anterior)  will  be  studied  later. 

Dissect  out  the  cutaneous  branches  of  the  superficial  cervical 
artery  {A.  cervicalis  superficialis)  and  of  the  transverse  artery 
of  the  scapula  {A.  transversa  scapulae).  Note  the  correspond- 
ing veins.  Into  what  lymph-glands  do  the  lymphatics  from  this 
region  empty!    Make  a  drawing  of  the  dissection  at  this  stage. 

Upper  Part  of  the  Posterior  Triangle  of  the  Neck. 

Clean  the  surface  of  the  trapezius  muscle  {M.  trapezius)  and 
the  posterior  border  of  the  sternocleidomastoid  muscle  {M. 
sternocleidomastoideus),  which  form  the  posterior  and  anterior 
boundaries  of  the  triangle.  Do  not  raise  the  M.  sternocleidomast- 
oideus and  take  care  not  to  disturb  the  nerves  which  lie  beneath 
it  at  this  stage  of  the  dissection.  Clean  the  floor  of  the  triangle. 
Note  the  direction  of  the  fibres  of  the  splenius  muscle  of  the 
head  {M.  splenius  capitis)  and  of  the  elevator  muscle  of  the 
scajmla  {M.  levator  scapulae)  (0.  T.  levator  anguli  scapulae). 
Avoid  injury  to  the  rami  musculares  of  the  plexus  cervicalis 
supplying  the  latter  muscle;  they  lie  usually  upon  its  surface  in 
close  apposition  with  it.  How  is  the  apex  of  the  triangle  formed? 
Is  the  semispinalis  muscle  {M.  semispinalis  capitis)  (0.  T.  corn- 
plexus)  visible?    If  so,  in  what  direction  do  its  fibres  run?    Is 
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the  occipital  artery  (A.  occipitalis)  to  be  seeu  in  the  triangle? 
Dissect  out  the  portion  of  the  accessory  nerve  (A'',  accessorius) 
belonging  to  the  triangle.  Note  its  exact  point  of  emergence 
from  the  substance  of  the  M.  sternocleidomastoideus.  Find  the 
rami  nmsculares  of  the  plexus  cervicaiis  which  run  across  the 
triangle  to  disappear  beneath  the  anterior  margin  of  the  M. 
trapezius.  How  are  they  related  in  position  to  the  N.  accesso- 
rius! Do  you  find  any  large  cutaneous  nerve  of  the  cervis 
(N.  c}daneus  ccrvicis)"} 

Broad  Muscles  of  the  Back  (First  Layer).     (Vide  Fig.  5,  p.  49.) 

(a)  Trapezius  muscle   (ill.  trapezius).     After  its  surface  has  been  thor- 

oughly cleaned,  in  con  junction  with  the  dissector  of  the  upper  ex- 
tremity, the  exact  origin  and  insertion  of  the  M.  trapezius  are  to 
be  established.  Test  the  effect  of  contraction  of  its  various  por- 
tions, fixing  alternately  the  head  and  the  shoulder  girdle.  With  the 
dissector  of  the  upper  limb,  reflect  the  muscle  and  dissect  the 
structures  on  its  deep  surface.  Divide  the  attachment  to  the  linea 
nuchae  superior  and  protuberantia  occipitalis  externa  and  cut 
through  it  about  one  centimetre  from  the  cervical  vertebral  spines 
and  five  centimetres  from  the  thoracic  spines,  taking  care  that  the 
knife  does  not  injure  the  underlying  structures.  Turn  the  muscle 
laterahvard  and  allow  the  dissector  of  the  upper  limb  to  work  out 
the  distribution  of  the  N.  accessorius  and  the  nerves  from  the 
cervical  plexus  going  to  the  M.  trapezius.  Determine  the  origin 
and  distribution  of  the  A.  cervicaiis  superflcialis.  In  your  cadaver 
does  it  come  from  the  truncus  thyreocervicalis  or  from  the  A.  trans- 
versa colli? 

(b)  Broadest  muscle  of  back  (71/.  latissimus  dorsi).     The  dissector  of  the 

arm  has  worked  this  muscle  out  and  the  dissector  of  the  head  should 
review  his  kncjwledge  of  it. 

(c)  Elevator  muscle   of   scapula    (21/.    levator  scaptilae)    (0.    T.   levator 

anguli  scapulae)  and  neighlioring  vessels  and  nerves.  Ex- 
amine the  M.  levator  scapulae  and  the  nei-ves  on  its  surface 
(from  the  plexus  cervicaiis).  Lift  the  muscle  carefully  and 
find  beneath  it — 

(ca)  Descending  branch   {ramus  descendens)   of  the  A.  transversa 

colli,  often  called  the  '"  posterior  scapular  artery." 

(cb)  Dorsal  nerve  of  scajiula  (A',  dorsalis  scapulae)    (0.  T.  nerve 

to  the  I'homboids).  Note  the  twigs  from  this  nerve  to  the 
M.  levator  scapulae. 

Establish  the  exact  origin   and  insertion  of  the  nniscle 
and  test  its  action. 

Expose  the  scapular  portion  of  the  inferior  belly  (venter 
inferior)  of  the  M.  omohyoidcus,  and  note  the  position  of  the 
A.  transversa  scapulae  (0.  T.  suprascapular,  or  transversalis 
humeri)  and  the  su])i-ascapular  nerve  (N.  siiprascapi<laris)  and 
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the  relation  of  each  to  the  ligamentum  trausversum  scapulae 
superius.  Make  a  drawing  of  the  part  of  the  posterior  triangle 
dissected  and  read  in  your  systematic  text-book  descriptions  of 
the  various  structures. 

Broad  Muscles  of  the  Back  (Second  Layer).     (Fig.  96.) 

The  larger  and  smaller  rhomboid  muscles  (il/.  rhomhoideus 
major,  M.  rhomhoideus  minor)  have  been  worked  out  by  the  dis- 
sector of  the  arm  and  may  be  conveniently  reviewed. 

Broad  Muscles  of  the   Back   (Third  Layer).      (Fig.  96.) 

The  dissector  of  the  head  and  neck  now  proceeds  with  the 
dissection  of  the  muscles  of  the  back,  and  permits  the  dissector 
of  the  upper  extremity  to  study  the  parts.  Observe  the  fascia 
nuchae. 

(a)  Superior  posterior  serratus  muscle  (M.  serratus  posterior  superior). 
Note  its  form  aud  position.  Estabiisli  its  exact  origin  and  inser- 
tion. Test  its  action.  Is  it  concerned  in  inspiration  or  expiration? 
Find  the  nerves  supplying  it.  What  are  they  called'?  Is  it  a 
monomeric  or  a  polymeric  muscle?  Divide  it  close  to  its  attachment 
to  the  vertebral  spines  and  reflect  it  laterahvard. 

(h)    Inferior  posterior  serratus  muscle  {M.  serratus  posterior  inferior). 

((-■)    Splenius  ("bandage")  muscle  of  head  (M.  splenitis  capitis). 

(d)    Splenius  muscle  of  ueck  (M.  splenius  cervicis)   (0.  T.  splenius  colli). 

Lumbodorsal  Fascia   (Fascia  lumbodorsalis).     (Vide  Figs.  5  and  6.) 

The  posterior  laj^er  of  this  fascia  is  now  visible.  That  por- 
tion which  corresponds  to  the  thoracic  spine  is  often  spoken  of  as 
the  "  vertebral  aponeurosis";  that  portion  corresponding  to 
the  small  of  the  back  is  often  called  the  "  lumbar  fascia." 

Examine  the  posterior  layer  of  the  fascia  lumbodorsalis. 
What  are  its  medial  and  inferior  attachments!  How  is  it  at- 
tached lateralward?  What  becomes  of  it  above  I  These  ques- 
tions may  be  answered  (1)  by  making  an  incision  through  it  in 
the  middle  of  the  thoracic  region  and  passing  the  handle  of  the 
scalpel  medialward  and  lateralward,  and  (2)  by  dividing  the 
lumljar  portion  by  a  vertical  cut  made  two  or  three  centimetres 
from  the  median  line  and  raising  it  from  the  subjacent  M.  sacrc 
spinalis.  Then  displace  the  M.  sacrospinalis  medialward  and 
expose  the  auteiior  layer  of  the  fascia  lumbodorsalis.  How  is 
the  anterior  layer  attached  medialward?  Note  the  fusion  of  the 
anterior  and  posterior  layers  lateralward.  Cut  through  the 
anterior  layer  close  to  its  medial  attachment  and  lift  it  from  the 
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Fig.  96. 


yircifiimla') 


Nupraspinata 


Fasr-in 
lumbodursalis 


Mm.  int(T( 
exturni 


r M.  latissiniiis  <l()i>^i 


M.  iildiijiins  i'xt(.Tnu.s 

jilxlomiiiis 

Trigmnmi  liimbiik' 

(  IVtiti  I 


JI,  glntat-iis 


M.  gluta.'us 


Fascia  plntjioa 


Tlic  srcniirl  layer  n|  ihc  l.ru;Ml  iriii.srics  r.f  tlic  l.nck,  shuwii  jifliT  rciiioval  of  ilir  latissimiis  (Icrsi  and 
traprv.iiis  niii.srlcs;  nri  llic  left  si<lc  llic  rla .1:1 ) .old  niusrU'salso  liav<.'  hvcu  taken  away.  tAl'tcrToldt, 
Anal..  Alhis,  Wieii,  I'.iuu,  '^  Aiitl.,  |..  '2f,l,  Fiy.  ;Xir>.  j 


DISSECTION    OF    THE    HEAD    AND    NECK  233 

surface  of  the  M.  quadratus  lumborum.  Displace  the  latter 
meclialward  and  the  fascia  covering  the  anterior  surface  of  the 
latter  will  be  brought  into  view.  (Tliis  fascia  was  formerly 
called  the  anterior  la}'er  of  the  lumbar  fascia.)  Make  a  drawing 
of  the  structures  in  your  cadaver  corresponding  to  Spalteholz, 

Fi£ 


^s- 


Long  Muscles  of  the  Back  (First  and  Second  Layers)  (O.  T.  Third 
Layer  of  the  Back).  (Vide  Fig.  4,  p.  47.) 
Cut  through  the  attachments  of  the  M.  splenius  capitis  and 
M.  splenius  cervicis,  close  to  the  spines  of  the  vertebrae,  and 
reflect  the  muscles  upward  and  lateralward.  Turn  the  whole  of 
the  posterior  layer  of  the  fascia  lumbodorsalis  with  the  M.  ser- 
ratus  posterior  inferior  lateralward. 

(a)  Sacrospinal  muscle  (M.  sacrospinalis)  (0.  T.  erector  spinae).  What 
are  the  names  given  to  the  three  main  divisions  of  this 
muscle?  Which  is  the  largest  of  the  three,  and  which  the 
smallest?  Pull  the  M.  iliocostalis  lateralward  on  the  right 
side;  reflect  it  on  the  left.  Blood-vessels  and  nerves 
emerge  between  the  M.  iliocostalis  and  the  M.  longissimus 
dorsi  and  are  the  guide  in  dissection.  (Vide  Spalteholz, 
Fig.   33G.) 

(aa)  Lateral  subdivision:  iliocostal  muscle  (M.  iliocostalis). 

(aaa)  Iliocostal  muscle  of  loins  [M.  iliocostalis  himborum) 

(0.  T.  sacrolumbalis). 

(aab)  Iliocostal  muscle  of  back  {M.  iliocostalis  dorsi)    (0. 

T.  musculus  aooessorius). 

(aac)  Iliocostal   muscle   of   neck    (M.   iliocostalis   cervicis) 

(0.  T.  cervicalis  ascendens). 
Establish  the  exact  origin  and  insertion  of  each.     Test 
action.     Find  innervation. 

(ab)  Middle  subdivision:    longest  nuiscle   (M.  longissimus). 

(aha)   Longest  muscle  of  back  (M.  longissimus  dorsi). 

(abb)  Longest  muscle   of  neck    (M.   longissimus   cervicis) 

(0.  T.  transversalis  cervicis). 

(abc)  Longest  muscle  of  head  (M.  longissimus  capitis)   (0. 

T.  trachelomastoid). 
Establish  exact  origin  and  insertion  of  each.     Test  action. 
Find  innervation. 
{ac)  Medial  subdivision:    spinal  muscle  {M.  spinalis). 

(aca)  Spinal  muscle  of  back  {M.  spinalis  dorsi). 

(acb)  Spinal  muscle  of  neck  {M.  spinalis  cervicis)    (0.  T. 

spinalis  colli). 
(ace)   Spinal  muscle  of  head  (M.  spincdis  capitis). 

Establish  exact  origin  and  insertion  of  each.    Test  action. 
Find  innervation. 
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Short  Muscles  of  the  Back  (First,  Second,  and  Third  Layers). 
(Vide  Spalteholz,  Figs.  338,  339,  and  340.) 
Cut  awaj'  the  attachmeuts  of  the  M.  spinalis  dorsi  and  reflect 
the  M.  longissimus  dorsi  lateralward.  Keflect  the  M.  longissimus 
capitis  lateralward  and  upward.  The  M.  semispiualis  is  now 
exposed.  Clean  it  thoroughly.  While  cleaning  the  M.  semi- 
spiualis capitis  avoid  injuring  the  posterior  cutaneous  rami  of 
the  cervical  nerves  (rami  cuianei  posferiores  Nn.  cervicalium) 
emerging  from  the  substance  of  the  muscle  near  the  middle  line. 

(a)  Semispinal  muscle  (M.  semispinalis) .     (Cf.  Spalteholz,  Fig.  338.) 

(aa)    Semispinal  muscle  of  back  (M.  semispinalis  dorsi). 

(oil)    Semispiiial' muscle  of  neck  (i)/.  semispinalis  cervicis)    (0.  T. 

semispinalis  colli). 
(ac)    Semisisinal  muscle  of  head   {M.  semispinalis  capitis)    (0.  T. 
eouiplexus). 
Establish  exact  foiin,  position,  origin,  insertion,  action,  and  in- 
nervation of  each. 

Cut  away  the  attachments  of  the  M.  semispinalis  from  the  ver- 
tebral spines  and  from  the  transverse  processes,  and  study — 

(b)  Multitidus    ("much-divided")    muscle    {M.   multifidus). 

What  is  its  origin?     Establish  insertion,  action,  and  innervation. 

Out  away  the  M.  nuiltihdus  and  expose  the  third  layer  of  short 
muscles.     Observe  in   the  sacral  region  the  posterior  rami  of  the 
sacral   and   coccygeal   nerves    (rami   posteriores   Nn.    sacralium    et 
N.   coccygei). 
(e)    Rotator  muscles  (Mm.  rotatores). 

(ca)  Long  rotator  muscles  (Mm.  rotatores  longi). 

(cb)  Short  rotator  muscles  (21/m.  rotatores  breves). 

(d)  Elevators  of  the  ribs  (Aim.  levatores  eostarum) . 

(da)  Short  elevatoi's  of  (he  ribs  (Mm.  levatores  eostarum  breves). 

(db)  Long  elevators  of  the  ribs  (Mm.  levatores  eostarum  longi). 

(e)  Interspinal  muscles  (Mm.  interspinales) . 

(f)  Intertransverse  muscles   (Mm.  intertransversarii). 

(fa)  C'ervieal. 

(faa)  Anterior  (Mm.  intertransversarii  anteriores). 

(fab)  Posterior  (Mm.  intertransversarii  posteriores). 

(fb)  Lumbar. 

(fba)  Medial   (Mm.  intertransversarii  mediates). 

(fbb)  Lateral   (l\Lm.  intertransversarii  laterales). 

Short  Muscles  of  the  Neck.     (Cf.  Spalteholz,  Fig.  341). 

Carefully  clean  the  surface  of  the  following  muscles: 

(a)  Larger  ])osterJor  straight  muscle  of  head   (M.  rectus  capitis  posterior 

majiir) . 

(b)  Lessei-  poslei-ior  straight  muscle  of  head  (31.  rectus  capitis  piostcrior 

minor) . 
(e)    Supo'ioi'  cihlique  muscle  of  liead  (iV.  otdicpius  cajvtis  siijh'rior). 
(d)   Inferior  o)jli(|ue  nuisclc  of  head  (M.  obliquus  capitis  inferior). 
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Find  the  posterior  ramus  of  the  suboccipital  nerve  (ramus 
posterior  N.  suboccvpitalis),  the  branches  of  wliich  supply  all 
four.    Establish  tlie  origin,  insertion,  and  action  of  each  muscle. 

What  are  the  boundaries  of  the  "  suboccipital  space,  or 
triangle"?     (Fig.  97.)     Note  in  the  space — 

(a)  Posterior  ramus  of  the  first  cervical  nerve  (A^.  suboccipitalis). 

(b)  Portion  of  the  vertehral  artery  (^1.  vertehralis). 

Examine  the  floor  of  the  space  and  distinguish — 

(a)  Posterior  arch  of  the  atlas  (arcus  posterior  atlantis) . 

(b)  Posterior   atlanto-occipital   membrane    (membrana   atlanto-occipitalis 

posterior). 

Blood-vessels  and  Nerves  of  Neck  and  Back. 

The  more  superficial  vessels  of  the  neck  have  already  been 
studied.    The  student  should  carefully  work  out  the  following: 

Arteries.     (Fifj.  97.) 

(a)  Occipital  artery  (^4.  occipitalis).    How  is  it  related  to  neighboring 

structures? 

(aa)  Muscular  rami  (rami  muscular es). 

To  what  muscles  are  these  distributed?  Note  espe- 
cially the  descending  ramus  (ramus  descendens)  (O.  T. 
arteria  princeps  cervicis). 

(ab)  Mastoid  branch  (ramus  mastoideus). 

Into  what  foramen  does  this  enter? 

(ac)  Auricular  branch  (ramus  auricularis) . 

(ad)  Occipital  branches  (rami  occipitales) . 

(b)  Ascending  cervical  artery  (A.  cervicalis  ascendens). 

(ba)  Muscular  branches  (rami  musculares). 

(bb)  Deep  ramus  (ramus  profundus) . 

(c)  Deep  cervical  arteiy  (^t.  cervicalis  profunda) . 

Witli  what  vessels  does  this  artery  anastomose? 

(d)  Posterior  ramus  of  highest  intercostal  artery   (ramus  posterior  A. 

intercostalis  supremac). 

(e)  Posterior  rami  of  intei'costal  arteries   (rami  posteriores  Aa.  inter- 

costalium). 

(ea)  Muscular  branches  (rami  musculares). 

(eb)  Medial  cutaneous  rami  (rami  cutanei  m.ediales). 

(ec)  Lateral  cutaneous  rami  (rami  cutanei  laterales). 
Veins. 

(a)  Occipital  vein  (V.  occipitalis). 

(aa)    Mastoid  emissary  vein  (emissarium  mastoideum). 

Why  are  the  emissaiy  veins  of  special  importance? 
Why  is  it  a  common  practice  to  apply  leeches  and  blisters 
behind  the  ear  in  certain  intracranial  affections? 

(b)  Deep  cervical  vein  (V.  cervicalis  profunda). 

(c)  Posterior  rami  of  intercostal  veins   (rami  posteriores  Vv.  intercos- 

talium ) . 
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{(J)    Posteriur  rami  of  lumbar  veins   [rami  posU'riores   V i\  Inmhah'um). 
Nerves. 

In  aiklitioi]  to  (hose  already  sludicd  nn(e  Uie  following: 

[a)    PosteriDr   rami    of   cer\'i(_'al    nerves    (rami   posleriorcv   A'H.    cervi- 
cali'uni). 
{aa)    iMedial  rami  [rami  mediaJes). 
[ah)    Lateral  rami  {rami  laterales). 

Fia.  07. 


Ramus  desocndcns 


Ramus  mHoinsf.-us    1 
the  A.  vertebra 


Ramus  ma.stoid 


rami  ocfipitales  of  the 

A.  occipitalis 
V  rrrfiis  rdpitis 

1/   <>h/i</>nisn-ipi/i<^ 

I  amns  occipitalis  of  the 
A,  aiiriciilaris  posterior 

—  J/,  rrrtn.'^  rnp/f/s 
pti.^trru.ir  iiinjnr 

>  Rami  aiiriculart'S  of 

tlic  A.  Muricularis 

]||)^tl.-■riur 

Eamns  miiseularis  of 

tlic  A,  vertebralis 

A.  vertebralis 


M.  snin.<iptnalis  nipilis 


Ramus  profundus  of 
the  A.  cervicalis 

ascendens 
rmmpinnl/s  ccnicis 


A  cervicalis  profunda 

U         uispiiniHsnn'iris 

I  im  I   dorsalis  of  the  A. 

uit  r 'oslalis  suprema 
V         Lulls  ]>oy/cri<jr 
I    1  us  asceudens  ]     of  the 

V  A.  trans- 
f    mus  tlescendensl  versii  colli 


.1/.  hnnji.- 


dorsi 


M.  nUx-ostnlis 
C'-rriria 


Th.-arlcri        t  tJ      \      t  n    r  r  l,i   t      1  tl      1        1     r  1  II       1     \     rt  I  llie  ucek. 

(  AJLer  ioldt,  Anat.  Atlas,  A\icu,  I'JUU,  '.i  Aull.,  p.  5^7,  Fir.  Tel.) 


[b]    Pn.stei-ior   rami   u\'   (liora<'i('   nerves    {ra))ii  pnsleriores  Nn.    tltora- 
ffdiani  ). 
iba)    Medial  rami  (rami  mediales). 
(bJ)}    Ijairi-al   rami    (rami  la(era!es). 
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(c)  Posterior   rami   of    lumbar   nerves    (rami   posteriores   Nn.    lum- 

balium). 
(ca)   Medial  rami  (rami  mediales) . 
(ch)   Lateral  rami  (rami  laterales). 

(d)  Posterior  rami  of  sacral  and  coccygeal  nerves   (rami  posteriores 

Nn.  sacralium  et  coccygei). 

Opening  the  Vertebral  Canal. 

Carefully  remove  all  muscles  and  tendons  from  the  spinous 
processes  and  arches  of  the  vertebrae  from  the  occipital  bone  to 
the  tip  of  the  coccyx,  avoiding  injury,  however,  to  the  posterior 
rami  of  the  spinal  nerves  {rami  posteriores  Nn.  spinalium). 
Place  high  blocks  under  the  thorax  and  let  the  head  hang  over 
the  end  of  the  table. 

The  vertebral  canal  (cmialis  vertehralis)  may  be  opened  from 
behind  in  any  one  of  four  different  ways:  (a)  with  the  double 
rhachiotome,  (6)  with  a  saw,  (c)  with  mallet  and  chisel,  {d) 
with  bone-forceps. 

(a)  With  the  Dotible  Rhachiotome. — Place  the  saws  of  Luer's  double 
rliachiotome  on  the  cervical  portion  of  the  vertebral  column;  seize  the 
handle  with  the  right  hand,  pressing  down  from  above  upon  the  rhachi- 
otome with  the  left  hand;  saw  (in  the  direction  in  which  the  teeth  are  set) 
with  C|uick,  rapidly  repeated  strokes  through  the  vertebral  arches.  As 
soon  as  the  saw  has  gone  through,  the  same  process  is  repeated  a  little 
lower  down,  and  so  on  until  the  whole  posterior  wall  of  the  vertebral 
column  has  been  cut  through  as  far  as  the  last  lumbar  vertebra.  Between 
the  last  lumbar  vertebra  and  the  sacrum  cut  through  the  ligamenta  flava; 
introduce  the  vertebral  forceps  below  the  posterior  arch  of  the  last  lumbar 
vertebra,  seize  hold  of  it  and,  gi-asping  the  forceps  with  both  hands,  tear 
away  in  one  piece  the  whole  posterior  wall  of  the  vertebral  canal  from 
the  lumbar  region  to  the  occipital  bone.  If  the  cervical  portion  be  not 
quite  sawn  through,  apply  the  rhachiotome  again  and  cut  in  a  reverse 
direction. 

(b)  With  a  Saw. — One  may  use  a  simple  saw,  cutting  through  first  one 
side  and  then  the  other.  The  saw  should  pass  close  behind  the  articular 
processes  and  should  be  directed  slightly  obliquely,  so  that  the  cut  passes 
a  little  medialward  in  the  depth.  It  may  be  necessary  to  use  the  hammer 
and  chisel  also.    Neelsen  recommends  the  use  of  the  "  fox-tail  saw." 

(c)  With  Mallet  and  Chisel — The  vertebral  arches  may  be  chiselled 
instead  of  sawn  through,  if  desired,  but  the  tyro  is  apt  to  injure  the  oord. 
Special  chisels  (one  for  each  side)  are  manufactured  for  the  purpose,  but 
a  good  heavy  plain  chisel  works  well. 

(d)  WitJi  Bone-forceps. — Cut  through  the  root  of  each  vertebral  arch 
(radix  arcus  vertebrae)  (0.  T.  pedicle)  on  each  side,  just  ventral  to  the 
superior  articular  processes,  and  thus  remove  the  whole  posterior  wall  of 
the  vertebral  canal.  This  method  has  the  advantage  that  it  opens  up  all 
intervertebral  foramina  and  permits  of  the  removal  of  the  spinal  ganglia 
and  the  proximal  portion  of  each  spinal  nerve  along  with  the  spinal  cord. 


238     LABORATORY  MANUAL  OF  HUMAN  ANATOMY 

It  will  be  well  also  to  remo\e  tlie  posterior  wall  of  the  spinal  canal  in  the 
saermii  and  eoceyx. 

The  cord  lying  iu  its  exterual  covering,  tlie  dura  mater,  or 
pachjaueuiux  spinalis,  is  now  exposed.  Notice  the  interspace 
between  the  third  and  fourth  lumbar  vertebrae.  This  is  the  site 
of  Quincke's  "  lumbar  puncture."  Here  a  needle  can  be  intro- 
duced into  the  cavum  subarachnoideale  during  life  without 
danger. 

Bead  carefully  the  descrijition  of  the  veins  of  the  spinal 
column  and  study  Spalteholz,  Figs.  493  and  494. 

Examine  carefully — 

(a)  Spinal  ramus  of  posterior  ramus  of  each  intercostal  artery  (ramus 
fjjinalis  rami  post.  A.  intercostalis),  passing  through  an  interver- 
tebral foramen.     (Cf.  Spalteholz,  Fig.  462.) 

(h)  Spinal  ramus  of  posterior  ramus  of  each  lumbar  artery  (ramus  spi- 
nalis rami  post.  A.  lumbalis) . 

(c)  Spinal  rami  of  vertebral  artery  {rami  spinales  A.  vertehralis)  and 
the  spinal  rami  of  the  ascending  cervical  artery  (rami  spinales  A. 
cervicalis  ascendentis ) . 

Spinal  Meninges.     (Fig.  98.) 

Clean  the  external  surface  of  the  dura  mater,  removing  fat 
and  areolar  tissue.  Lift  the  dura  gently  with  tine  forceps,  and, 
with  tine,  sharp  scissors,  cut  through  the  dura  mater  spinalis  in 
the  middle  line  .throughout  its  whole  length.  Take  great  care 
not  to  injure  the  spinal  arachnoid  {araclmoidea  spinalis).  Trace 
the  terminal  thread  of  the  dura  mater  [filum  durae  matris  spi- 
nalis) to  its  bony  attachment.  Note  that  the  dura  mater  spinalis 
corresponds  to  the  inner  ]ii\er  of  the  dura  mater  encephali,  the 
outer  layer  having  fused  with  the  periosteum  of  the  vertebral 
canal.  The  space  {cavum  epidurale)  between  the  lining  of  the 
vertebral  canal  and  the  dura  mater  spinalis  contains  the  plexus 
venosi,  which  in  turn  correspond  to  the  cerebral  sinuses.  Note 
disproportion  between  the  size  of  the  cord  and  the  size  of  the 
dura  mater,  especially  in  the  regions  where  the  mobility  of  the 
verte])ral  column  is  great.  01)serve  the  fibrous  filaments  from 
the  anterior  middle  line  of  the  dura  which  run  obliquely  down- 
ward ventral  ward  to  he  inserted  into  the  ligamentum  longitudi- 
nale  posterius;  note  their  excessive  development  and  fusion 
from  the  fourth  lumbar  vertebra  downward;  this  is  the  liga- 
mentum sacrodurale  anterius  {lifiament  sacre  anferieur  of  Tro- 
lard).  (Cf.  Poirier  et  Charpy,  iii.,  Fig.  77.)  What  is  its 
function?    Note  the  dural  sheaths  of  the  nerve  roofs. 
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Examine  the  membrane  {ayaclinoldea  spi)ialis)  wliicli  bounds 
the  cavum  subdurale  internally.  Note  that  this  is  what  many 
anatomists  call  the  "  visceral  layer"  of  the  arachnoid;  below, 
at  the  summit  of  the  conns  terminalis  (second  sacral),  it  is  re- 
flected upon  the  dura  mater  to  form  the  "  parietal  layer"  of  the 
arachnoid;    the  "  arachnoid  cavity"  of  various  writers  is  sit- 


FiG.  98. 


I-Dura  matLT  spinalis 


_.Couus  mcdullaris 


-Arachnoidca  spinalis 


..Cavum  subdurale 


-Fllum  terminale 


■"^:Cavum  subarachnoideale 


.  Junction  of  aractinoidea  and  dura 


Filum  terminale 

Vraidmoidea  Sfjinalis 

XIavum  subdurale 


Dura  mater  spinalis 


Di.sposition  of  the  arachnoidea  spinalis  at  the  inferior  extremity  of  the  medulla  spinalis.  The 
sections  are  schematlo  (longitudinal  and  transverse).  The  pia  mater  is  in  red.  The  transverse  section 
pa.sses  through  the  Cauda  equina.     (From  Poirier  et  Charpy,  Traite  d'Anat.  hum.,  Paris,  1899,  t.  ui., 

1,  p.  ns.  Fig.  S3.) 


uated  between  the  parietal  layer  and  the  visceral  layer,  being  the 
cavum  subdnrale  of  the  present  nomenclature.  It  is  a  serous 
cavity  like  the  pleura.  Can  you  separate  the  "  parietal  layer" 
from  the  dura?  Do  you  see  any  blood-vessels  in  the  "  visceral 
layer"?    Are  there  any  calcified  plates  in  the  latter!    Note  the 


240 


LABORATORY  MANUAL  OF  HUMAN  ANATOMY 


prolongation  of  the  arachnoid  over  the  nerve  roots  and  over  the 
sunniiits  of  tlie  teeth  of  the  ligamentum  denticuhxtuni. 

Lift  tlie  visceral  hiyer  of  the  arachnoid,  cut  through  it  with 
fine  scissors,  insert  grooved  director,  and  cut  it  open  longitudi- 
nally a  little  to  one  side  of  median  line.  Examine  the  space 
(caiHia  siihdroclnioi/ledir)  beneath  the  visceral  layer  of  the 
arachnoid  and  the  pi  a  mater.  Note  the  expanse  of  the  space 
especially  in  the  region  of  the  cauda  equina,  which  it  contains. 

Fiii.  99. 


'f-     --7-'   B 


Portions  of  tho  pars  corviealis  of  the  spinal  curd  with  norye-roots. 
,1,  spinal  conl  soon  from  the  ventral  siirfacr.  On  the  right  side  the  ventral  fila  radicularia  have 
been  eut  tlirou^'li.  /;,  spinal  eord  seen  from  the  lateral  surface.— 1,  fi&sura  mediana  anterior ;  2,  sulcus 
medianns  jiit.si.-rior ;  ;J,  sulcus  lateralis  ventralis,  whence  the  ventral  tila  radieularia  emerge;  4,  sulci 
lateralcs  dorsalcs  thrnu,L;h  wliii/h  the  dor.sal  root  fibres  enter  the  spinal  cord;  n,  radix  ventralis  going 
jiast  spina]  ganglion  cut  through  on  the  right  side  in  Fig.  ^1;  G,  radix  dorsalis  emerging  from  the 
ganglinu  s])iiialc  (i/);  7,  N.  spinalis  immediately  after  its  formation  through  the  union  of  the  radix 
vt-ntralis  and  dorsalis  diviiling  into  7,  a  ramas  ventralis,  and  7',  a  ramus  dor.salis.  The  ramus  cora- 
miinicans  and  the  ramus  nieningeus  are  not  shown  in  this  figure.  (After  Allen  Thompson,  from  A. 
Rauber,  Lehrbuch  der  Anatomic  des  Men.schen,  V.  Aufl.,  Leipz.,  1898,  Bd.  ii.  S.  '2S:i,  Fig.  248.) 


AVliere  would  tlie  cerebrospinal  fluid  accumulate  in  greatest 
au)ount?  Note  ju'ecise  sjiot  where  cavuni  subaraclmoideale  is 
tai)ijed  ill  <^)uincke's  lumbar  puncture.  There  is  no  communica- 
tion ))etween  tlie  cavum  sulxluraie  and  tlie  cavum  arachnoideale. 
Notice  the  areolar  tissue  evei'vwhere  ]iresent  between  the  arach- 
noid and  the  ])ia.  Make  out  the  septum  subarachnoideale  pos- 
ter! ns. 

Examine  tlie  S]»inal  pia  mater   (fria  mater  sphiaJls).     How 
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closely  does  this  membrane  invest  the 
cord?  Note  its  extreme  vascularity. 
What  is  meant  bj-  the  term  "  lepto- 
meninx ' '  ? 

Study  the  ligamentum  denticu- 
latum.  Where  is  tlie  medial  border 
of  the  ligament  inserted?  On  the  lat- 
eral border  note  the  teeth  and  the 
free  arcades  intermediate  between  the 
teeth.  Into  what  are  the  sunnnits  of 
the  teeth  inserted?  What  is  the  rela- 
tion of  the  ligamentum  denticulatum 
to  the  anterior  and  posterior  roots? 
The  number  of  teeth  varies  from  eigh- 
teen to  twenty-three.  How  many  are 
there  in  your  subject?  What  is  the 
function  of  the  ligament? 

Study  the  relations  of  the  spinal 
nerve  roots  to  the  pia,  the  arachnoid, 
and  the  dura.  (Cf.  Poirier  et  Char|)y, 
iii.,  Fig.  103.) 

The  Spinal  Nerves  (Nervi  spinales). 
(Figs.  99  and  loo.) 
Count  these  on  each  side.  Distin- 
guish the  cervical  nerves  {Nn.  cervi- 
cales,  I.-VIIL),  the  thoracic  nerves 
(Nn.  thoracairs,  I.-XIL),  the  lumbar 
nerves  (Nn.  Iumhales,l.-V.) ,  the  sacral 


Spinal  cord  in  ronnoi'tion  )il)0\-L'  witli  the  medulla 
<"^M()^^^■lta  mid  pr.ns. 
T'  ncrvns  trigeminus;  A'/7,  nerviis  hypoglnssiis ;  C\,  first 
cervical  nerve  ;  C"2-8,  second  to  eighth  cervical  nerve  ;  Tl-VI. 
first  to  twelfth  thoracic  nerve ;  L  1-5,  first  to  fifth  lumbar 
nerve;  Sl-S,  first  to  fifth  sacral  nerve;  n,  ncrvus  coccygcus ; 
ar,  J-,  filum  terminalc  of  the  spinal  cord.  From  the  root 
marked  ii  to  x,  cauda  equina ;  lii;  plexus  brachialis ;  Cr. 
nervus  femoralis ;  Sc,  nervus  ischiadicus:  0,  nervus  obtura- 
torlus;  the  enlargements  opposite  i  3,  -1,  and  5  represent 
the  spinal  ganglia  on  the  dorsal  roots.  On  the  left  side  of 
the  figure  the  sympathetic  trunk  is  shown,  a  to  ss  are 
ganglia;  a,  ganglion  ccrvicale  superius ;  ()  and  c,  ganglion 
ccrvicale  medium  et  inferius ;  d,  first  thoracic  ganglion ; 
ri',  last  thoracic  ganglion  ;  I,  first  lumbar  ganglion  ;  sx,  first 
sacral  ganglion.  (After  Allen  Thompson,  from  A.  Ranber, 
Lehrbnch  der  Anatomic  des  Menschen,  V.  Aufl.,  Leifiz.,  1S98, 
Bd.  ii.  S.  604,  Fig.  -1.S5.) 
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nerves  {Nil  sacralcs,  I.-V.),  aud  the  coccygeal  uerve  {N.  coccy- 
f/cus).  Note  the  subdivision  of  each  spinal  nerve  trunk  into  an 
anterior  and  a  posterior  ramus.  Observe  the  roots  of  the  spinal 
nerves  (radices  ucrvoruui  spinaliimi).  Where  does  the  ventral 
root  (radl.r  antm-ior)  fuse  with  the  dorsal  root  (radix  poste- 
rior) t  Note  the  ganglion  (fiaiifdion  spinale)  on  the  latter. 
What  are  the  fila  radicuhtriaf  Observe  the  relative  lengths  of 
the  various  nerve  roots.  How  do  you  account  for  this?  Which 
are  the  largest  and  wliich  the  smallest  nerve  roots!  Examine 
the  Cauda  e(juina  carefully.  How  do  the  nerves  leave  aud  enter 
the  vertebral  canal?    Look  for  the  ramus  meningetis. 

Removal  of  Spinal   Cord. 

Divide  each  spinal  nerve  trunk  midway  between  the  point  of 
fusion  of  its  two  roots  and  the  point  of  division  into  an  anterior 
and  a  posterior  ramus. 

Cut  through  the  cord  at  the  level  of  the  first  cervical  nerve. 
Lift  the  cord  and  its  membranes  gently  fi'om  the  vertebral  canal 
and  ti'ansfer  to  formalin  for  subsequent  study. 


THE    SPINAL    COED. 
Blood-vessels  of  the  Spinal  Cord. 

As  a  rule,  special  injections  are  necessary  to  demonstrate  the 
blood-vessels  of  the  cord  well,  but  a  good  deal  can  be  made  out 
in  ordinarjr  cadavers.    Study  the  following : 

Arteries. 

(a)  Hi-anclies  of  ^■erteb^.^l  nrteiy  (.1.  rrrtchralif:) . 

(«(()    Siiiiial  rami  {  rami  spijiales) . 

(ah)    I'ostei-ior  spinal  artery  (^1.  spinalis  posterior). 

(ac)   Antencii-  spinal  arteiy   (-1.  s//iiialis  anterior). 

(b)  Branches  of  ascending  cervical  artery   (A.  cerviealis  aseendens). 

(ba)    Spinal  rami  {rami  spinales). 
(f)    lii-anclics  of  liiuliest   inlei'Ci.slal   artery    (^L   iiitereostalis  siiprema). 

(ea)    Si)inal  rami    (rami  siiiiiales). 
(cl)   Bi-nnclies  of  intercostal  arteries  (Aa.  iiitereoslaies). 

{fin)    Spinal  ranuis  of  jxislerior  ramus  {ramus  spinalis  rami  pos- 
ter lur  is), 
(e)    Brandies  of  hunbar  arteries   {Aa.  tiniihales) . 

{ea)    S])inal   i-amns   {ramus  spinalis). 
(/■)    Branch  of  iliohniibar  ai'tery   (,l.  ilioliinihalis). 

{ffi)    Spinal  i-anins  (ram us  sjiinalis) . 
{[/)   Bi-anches  of  lateral  saci-al  artei-y  {A.  saeratis  lateralis). 

{gn)    Spinal  rami   {rami  spinales). 


m 
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(For  a  description  of  the  course  of  the  vessels  in  the  meninges  and 
L  the  cord  itself,  see  article  "  Spinal  Cord"  in  last  edition  of  Wood's 
Reference  Hand-book  of  the  Medical  Sciences.) 
Veins. 

(a)  Internal  spinal  veins  {Vv.  spinales  intemae). 

(b)  Posterior  external  spinal  veins  (Vv.  spinales  externae  posterior es) . 

(c)  Anterior  external  spinal  veins  (Vv.  spinales  externae  anteriores). 

(d)  Intervertebral  veins  (Vv.  intervertehrales). 

External  Morphology  of  Spinal  Cord. 

What  is  the  shape  of  the  spinal  cord!     How  is  it  curved? 
Note  the  position  aud  extent  of  each  of  the  following : 

(o)    Cervical  portion  (pars  cervicalis). 

(aa)    Cervical  enlargement   (intumescentia  cervicalis). 
(h)   Thoracic  portion  (pars  thoracalis)   (0.  T.  dorsal  portion). 

(c)  Lumbar  portion  (pars  liimhalis). 

(ca)    Lumbar  enlargement  (intumescentia  lumbalis). 

(d)  Medullary  cone  (conus  medullaris). 

(da)   Swelling  due  to  terminal  ventricle  (venlriculus  terminalis). 

(e)  Terminal  thread  (filum  terminale) . 

On  the  surface  of  the  cord  observe  the  following  grooves : 

(a)  Anterior  median  fissure  (fissura  mcdiana  anterior). 

(b)  Posterior  median  sulcus  (sulcus  medianus  posterior) . 

(c)  Anterior  lateral  sulcus  (sulcus  lateralis  anterior). 

(d)  Posterior  lateral  sulcus  (sulcus  lateralis  posterior). 

(e)  Posterior  intermediate  sulcus  (sulcus  intermecUus  posterior)   (0.  T. 

paramedian  furrow). 

(f)  Anterior  intermediate  .sulcus  (sulcus  intcrmedius  anterior)    (incon- 

stant). 
Between  these  grooves  the  funiculi  of  the  spinal  cord   (funiculi  medullae 
spinalis) . 

(a)  Anterior  funiculus  (funiculus  anterior)   (0.  T.  anterior  column). 

(b)  Lateral  funiculus  (funictdus  lateralis)   (0.  T.  lateral  column). 

(c)  Posterior  funiculus  (funiculus  posterior)   (0.  T.  posterior  column). 


Transverse  Sections  of  Spinal  Cord.     (Fig.  loi.) 

Sections  of  the  spinal  cord  {sectiones  medullae  spinalis) 
should  next  be  studied.  With  a  sharp,  thin  knife,  cut  through 
the  cord  transversely  at  the  following  levels:  (1)  just  below 
roots  of  fourth  pair  of  cervical  nerves,  (2)  through  middle  of 
cervical  enlargement,  (3)  through  middle  of  thoracic  cord,  (4) 
through  middle  of  lumbar  enlargement,  and  (5)  through  conus 
terminalis.  In  the  sections  observe  the  differentiation  into  white 
matter  {.snhstanfia  alba)  and  gray  matter  {substantia  grisea). 
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The  Gray  Matter. 

What  is  its  form  in  cross-section?      How  does  this  vary  at 
different  levels?     Localize  the  central  canal  {canalis  centralis) 

Fifi.  101. 


i.'ro8s-SL'cti<iiis  tliri'ii,!,^]!  tin;  huniari  siiimli!  coni,  stainud  \\'illi  carmine. 
A,  transverse  section  at  the  level  of  C  iii  :  < ';/,  commissnra.  ,t;risea ;  Aj>,  apex  oulunintc  dorsalts ;  Ca, 
commissiira  ven trails  allja  ;  Cr,  canalis  centralis;  I'm,  conmiissiira  mcdnlltc  spinalis;  Cra,  coniu  von- 
trale ;  f'rp.  c<.>rnii  dorsalc ;  Fiki.  fnnii-iilns  vciitrnlis ;  Full,  fasciculus  cnneatus  Burdachi ;  FnG, 
fasi-imlus  grai'ilis  Golli ;  /'/'/,  fuiiii-uli is  la  h Talis  ;  Fsin.  fissiira  mcdiana  \'i'nlralis  ;  FsJp,  sulcus  mcdianus 
dor.sjilis;  k,  tractus  solitariiis;  /';■,  fnnnalid  rctiiailaris  :  /.■((,  vailix  ycutralis;  I^p,  radix  dorsalis  ;  Sg, 
substantia  gelatiiiosa  Plolaiuli;  SJiI,  suliais  lateralis  dorsalis;  Snid,  se])luin  tnedianuni  dnrsale;  Spd. 
septum  intermediiini  (l<>rsa]i>;  Til,  trai'tns  internieiliM-lateralis.  B,  trans^■f'rse  seclion  at  the  level  of 
C  vi :  Prill,  jirnecs-iis  ecrviealis  m(.'dius  cnrnu  \'enlralis:  Ti/.  enlnrnTia  inlci'mcdio-lateralis.  (',  trans- 
v<Tsc  .section  at  I  lie  li'Vcl  of  T  iii  ;  f  7  7,  niK'lens  ([(.r.snlis  ("'larkii,  ]),  transverse  section  at  the  level  of 
T  xli  :  '  '/7,  n  lie]  I 'MS  dorsalis.  1"„  transverse  seeliiai  at  tin.'  leyi-l  of  L  \-  :  ///,  mediid  cell  g;roup  nf  the 
cornii  veiitrale  ;  /i\  lateral  veiilral.  /</,  lateral  dorsa],  ami  -■,  eiailral  cell  .i^ronp.  F.  transverse  serlinn  at 
the  le\  (■]  of  S  iii  :  /;/,  iiK.'dial,  /'/,  laleral-ilnrsal  cell  .i^Toiijt.  (1,  transverse  .section  iliron,L,di  the  lower  part 
of  tlie  I'oniis  ijieilullaris  at  llie  level  nf  ori,L,nn  of  llie  X.  c<iccyi,nais.  (  Aflia'  U.  t  Hjcrsleiner,  Aideilung 
heiiii  SliiiliiUK  lies  liaaics  der  ner\'(iseM  < 'eiUralort^aiie  im  ^^esiunlcn  und  kra,nken  Zustande,  111,  Aufl., 
Leii>z.  u.  \yien,  IS'.v;,  S.  *J*J7,  I-'i^s.  ',ti;-l()2. ) 


and  the  gray  matter  close  to  it,  the  central  gray  substance  {sub- 
stantia grisca  centralis).    In  IVont  of  it  is  the  anterior  gray  com- 
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missiire  (commissura  grisea  anterior)  and  behind  it  the  posterior 
gray  commissure  (commissura  grisea  posterior) .  Study  in  cross- 
section  each  of  the  following  gray  columns  (columnae  griseae)  : 

(a)   Anterior  column  of  g,-ay  matter  (columna  anterior)    (0.  T.  anterior 

horn ) . 
(&)   Lateral   column  of   gray   matter    (columna   lateralis)    (0.   T.   lateral 
horn). 

(ba)   Reticular  formation  (formatio  reticularis). 


NSpinali; 


Schematic  representation  of  the  portion  {if  a  spinal  corfl  correspondine:  to  llie  attacliment  of  tlic 
Tcntral  and  dorsal  roots  of  one  pair  of  siiinal  nerves.  (From  Barker,  The  Ne^^•.  Syst.,  New  York,  19U1, 
PI.  II.  Fig.  2.) 

Black. — C'.c,  canalis  centralis;  C.d...  commissura  posterior  (O.Y.,  commissura  dorsalis)  ;  C.d.<;., 
columna  posterior  (O.Y.,  cornu  dorsalegriseum) ;  f;'.;'.f7.,  ceilumna  anterior  (O.Y.,  eornu  ventralegriseum); 
Cm.v.u.,  conrmissura  anterior  alba  (O.Y'..  com.  ventralis  aiha)  ;  Ciii.v.ff.,  commissura  anterior  grisea  (O.Y. 
com.  ventralis  grksea)  ;  F<\.  funiculus  cinieatus;  /■;/.,  funiculus  gracilis;  Fd.,  funiculus  posterior  (O.Y. 
funiculus  dorsalis);  FL.  funiculus  lateralis;  Fi'.,  funiculus  anterior  (O.Y'.,  fun.  ventralis);  F.iit.r., 
fissnra  mediana  anterior  {O.Y.,  fis.  med.  ventralis) ;  G.sp..  ganglion  spinale;  B.d.,  radix  pasterlor  nervi 
spinalis  (O.Y.,  rad.  dorsalis)  ;  E.v.,  radix  anterior  (O.Y'.,  ventralis)  nervi  spinalis  (O.Y'.,  rad.  ventralis)  ; 
S.ld.,  sulcus  lateralis  posterior  (O.Y'.,  sulc.  lat.  dor.salis)  ;  .s'./.c,  .sulcus  lateralis  anterior  (O.Y'.,  sulc.  lat. 
ventralis)  ;  S.i.d.,  sulcus  intermedins  posterior  ((").Y.,  sulc,  intermed.  dorsalis)  ;  S.nt.d.,  sulcus  medianus 
posterior  (O.Y.,  sulc.  med.  dorsalis.) 

Jffd.— Peripheral  sensory  neurones.  The  cell-bodies,  1,  are  situated  in  the  spinal  ganglion.  The 
peripheral  processes  enter  the  peripheral  nerves,  the  central  axones  pass  by  way  of  the  radix  posterior 
into  the  funiculus  cuneatus  of  each  side.  There  each  axone  bifurcates  into  an  ascending  and  a 
descending  limb,  giving  o3  also  collaterals  to  the  gray  substance. 

Btuf^. — Lower  motor  neurones.  The  cell-bodies,  1,  are  .situated  in  the  columnae  auteriores.  They 
send  their  axones  by  way  of  the  anterior  roots  into  the  peripheral  nerves. 

The  neural  mochani.sm  believed  to  form  the  basis  of  the  simplest  reflex  arc  is  illu.strated  in  the 
figure. 

(c)   Posterior  column  of  gray  matter  (columna  posterior)  (0.  T.  posterior 
horn). 

(ca)  Neck  of  posterior  column  (cervix  columnae  posterioris) . 

(cb)  Apex  of  posterior  column  (apex  columnae  po.iterioris). 
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(t'c)    Gelatinous  substance  of  Rolando   (suhstantia  gelatinosa  [Ho- 

landi]). 
(cd)   Dorsal  luieleus   (nuchnis  dorsalis   [Clarkii,  Slillingi])    (0.  T. 

Clarke's  colunni). 

Fig.  103. 


Comma-shaped  bundle 

Middle  root-zone  \ 

Posterior  mfdial  rnot-zone^^       \         _, 

R  idi\  I  tstenor 

Li  sani  r  s  mira-inil  7iue 
([:    st  n   r  1  it  r  il  T     t  zcne) 
>*  IN  1  iihi      (  r  1  r 
s(  n   ihs  1  it  T  lis 
(yM  aai1  ills  1  tcr  dis) 

F\s  1  nliis 
ltO    11  s[  ni  ills 
Lattr  il  limitm^   1  \    r 
<:t  tht.  feri\  mitt  r 
Bundle  t(  lateril  funi  u 
lusfroiu  rieiters  hniKleus 
and  til    rci  nu(  Ilus 
Fas(_i  ulus  \nter  later  ili-i 
suiLrticialis  [(j(_\\trsil] 

(    ryi  T\  qu  idiifftmina 
(th  il  imus  ]-  ith) 

H  h\   t,  s  1  un  11l 
Fil    ri1i  ul  111  I  ri  h  is  int  n   ris 
BunU         nil     til      1   n  1   ii     r  ti   ul  ins  with 
antern.ir  tunT(;uliis  i  hlMck  :  to  tin.'  Jurmatio         i 
reticularis} 
Anterior  mar^dnal  hundle  f  tiuiidle  to  anterior 
funiculus  from  nueleu.s  fastigii  i 

Commissural  Ijum' 


Fasficulus  ,L,fracilis  [(inlli] 

1      (")\"al  bundle  of  posterior  funiculus  (median  rool^zone) 

i     ;      Ventral  area  of  posterior  funiculus  {anterior  root-zone) 

stratum  zonile 
(margin  il  /one) 

Substantia  gelatinosa 

[Rolandi] 

Caput  columnae 
jesterioris  (nucleus 
I  t  the  posterior 
horn) 

XueU'US  dorsalis 
[stillingi,  Clarkii] 


Ganglion- 
cell 
groups 

of 

anterior 

honi 


liiter- 
m   Hate 


V     \entral 
(ventrolateral 
and  ventro- 
medial) 

Dors  m    1ml  arouf  r  f  g  int,lion  cells  of 
anterior  horn 
!  Fasciculus  sulcomarginalis  (bundle  from  the 

i  su]>eri'.ir  (■(illiruli  of  the  corpora  quadrigemiua) 

Fasciculus  ccrel:>riis|iiualis  anterior  (pyramidalis  anterior) 


Schematic  transverse  section  of  sy.inal  cord  with  conduction  paths  and  groups  of  ganglion  cells. 
Magnification  :  circa  12.5 : 1  (Held  i.  (  All  of  the  paths  descending  from  the  brain  to  the  spinal  cord  are 
in  colors ;  all  other  paths  in  the  spinal  rnvl^,  ascending  and  deseending,  are  indicated  in  black.)  (After 
fspalteholz,  Hand  Atlas  of  Human  Anatomy,  Leipzig,  19U3,  vol.  iii.  p.  liT] ,  Fig.  719.) 


The  White  Matter. 

In  the  sections  recognize  in  the  wliite  matter  the  position  of 
each  of  the  following: 

(a)    In  the  anterior  funiculus   {funieKlus  auten'nr)  : 

(aa)    Anterior   cerelnosiiinnl    or   pyramitlal    fasciculus    {fasciculus 

ccrebrospinalis    anlcrior     [p/ira'niidalis    anterior] )     ( 0.    T. 

direct  i)yranii(lal  tract). 
(ah)   Pi'iiper    antei-ior    fasciculus     {fascicnJas     anterior    pro/)r/«5 

[Fh'i'Jis/i/t])   (().  T.  anterioi-  o'vnun<l-l.)undic). 
(h)    In  the  lalci'al  fuuiculus  { [idih-iiIhs  lalrralis)  : 

{ ha)    Lateral    fereln'ospinal    or    ]>yranii(lal    fasciculus     { fasciculus 

(■(■rrJ/r(>sj)ii/aJis     htlfralis     \  jiipruH idalis     lateralis] )     ( 0.     T. 

cross<Ml   pyratiiidnl   I  ract ). 
iJ>h)    ( 'er('bell(»s|nna.l    I'asci cuius    { ftiscicu.las    ccrct)cUospinalis)     {0. 

'I\  rliici'l  ceichcllar  had  of  Fieclisii;).^ 


'  Tim 


s  would  be  better  desi,i>rialed  fascicu.]u,s  sphioccrchcllaris  dorsolateral  is. 
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(be)  Superficial  anterolateral  fasciculus  (fasciculus  anterolateralis 
superficialis  [Gowersi])   (0.  T.  Gowers's  tract). 

(bd)  Proper  lateral  fasciculus  (fasciculus  lateralis  proprius 
[Flechsiffi])    (0.  T.  lateral  ground-bundle). 

(c)  In  the  posterior  funiculus  (funiculus  posterior)  : 

(ca)  Slender  fasciculus  (fciscicuhts  gracilis  [Golli])   (0.  T.  column 

or  tract  of  GoU). 

(cb)  Wedge-shaped   fasciculus    (fasciculus   cuneatus    [Burclachi]) 

(0.  T.  column  or  tract  of  Burdach). 

(d)  Anterior  white  commissure  (commissura  anterior  alba). 


FACE. 
Surface  Anatomy. 

The  general  features  of  the  surface  have  already  been  exam- 
ined. The  student  will  do  well  at  this  time  to  make  especial 
drawings  of  the  external  appearance  of  the  eye  and  mouth- 
opening. 

The  Eye. 

Indicate  the  eyebrow  (superciUum) ,  with  the  hairs  {super- 
cilia).  Examine  the  lids  (palpebrae),  closed  and  open.  After 
noting  the  appearance  of  the  anterior  surface  (fades  anterior 
palpebrarum),  evert  each  lid  and  view  the  posterior  surface 
(fades  posterior  palpebrarum).  The  slit  between  is  called  the 
palpebral  fissure  (rinia  palpebrarum).  At  the  junction  of  the 
two  lids  are  sittiated  the  medial  and  lateral  palpebral  commis- 
sures (commdssurae  pjalpeljrarimi  lateralis  et  medlaUs)  (0.  T. 
external  and  internal  cantlii).  These  are  at  the  lateral  and 
medial  angles  of  the  eye  (anguli  oculi  lateralis  et  medialis). 
Observe  that  the  edge  of  each  lid  has  two  margins  (limbus  palpe- 
bralis  anterior, — posterior).  What  is  the  relation  of  the  eye- 
lashes (cilia)  and  of  the  openings  of  the  Meibomian  follicles 
(glandulae  tar  sales  [Meibomi])  to  these  margins'?  Trace  the 
continuity  of  the  palpebral  conjunctiva  (tunica  conjunctiva 
palpebrarum)  with  the  bulbar  conjunctiva  (tunica  conjunctiva 
bulbi).  Note  the  recesses  in  the  region  where  the  palpebral  con- 
junctiva is  reflected  upon  the  eyeball;  these  are  the  superior 
and  inferior  fornices  (fornix  conjunctivae  superior, — inferior). 
Observe  the  triangular  space  (laciis  lacrimalis)  at  tlie  medial . 
extremity  of  the  rima  palpebrarum;  in  its  centre  is  a  reddish 
flesh-like  mass,  the  lacrimal  caruncle  (carunctda  lacrimalis). 
Observe  the  small  vertical  semilunar  fold  of  conjunctiva  (plica 
semilunaris  conjunctivae)  just  lateral  from  the  carimcle.    It  cor- 
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responds  to  the  third  ej^elid,  or  membraua  nictitaiis,  of  lower 
auinials.  The  stream  {ritnis  lacrimalis)  of  tears  {lacrimae)  run- 
ning over  the  eunjuiictiva  passes  to  the  medial  angle  of  tlie  eye. 
At  the  point  on  each  lid  where  the  eyelashes  cease  is  a  small 
eminence,  the  lacrimal  papilla  (papilla  lacrinialis).  These 
eminences  are  perforated,  the  o]>enings  looking  like  two  minute 
black  dots  {piincta  lacrimalia).  The  openings  lead  into  small 
canals,  lacrimal  ducts  {ductus  lacrimales).  Pass  a  fine  bristle 
into  each.    The  lacrimal  apparatus  will  be  further  studied  later. 

The  Mouth-opening. 

Note  that  it  is  bounded  by  the  two  lips  {laMa  oris),  one  supe- 
rior (lahiuni  supcrixs),  one  inferior  {labium  inferius).  At  the 
junction  of  the  lips  at  the  two  angles  of  the  mouth  {anguli  oris) 
are  the  commissures  of  the  lips  {commissurae  lahiorum).  The 
slit  between  the  lips  is  called  the  rinia  oris.  Note  the  curious 
transition  between  skin  and  mucous  membrane  in  the  lip. 

Skin  and  Superficial  Fascia. 

Observe  the  thinness  and  fineness  of  the  skin  of  the  face. 
Com23are  its  mobility  with  that  of  other  [tarts.  Which  portions 
are  most  firmly  attached  to  subjacent  structures'?  Are  any 
comedones  visible?  Note  the  distribution  of  the  hairs  of  the 
beard  (harha).  Observe  the  long,  rather  stiff  hairs  at  the  nose 
oi_ienings  {vibrissas).  Through  the  skin  feel  the  external  maxil- 
lary artery  where  it  passes  over  the  margin  of  the  mandible. 
Distend  the  cheeks  and  lips  with  moist  cotton  and  stitch  the 
margins  of  the  lips  together  with  a  fine  needle. 

Make  an  incision  through  the  anterior  median  line  and  re- 
move the  skin  of  the  face,  taking  no  fat  with  it.  Avoid  injury  to 
the  upper  part  of  the  platysma,  the  M.  risorius,  and  the  struct- 
ures of  the  eyelids.  After  the  platysma  has  been  carefully 
studied,  it  may  be  removed. 

Cutaneous  Muscles  of  Face.     (Vide  Fig.  104.) 

Note  that  the  majority  of  the  muscles  of  the  face  and  scalp 
have  attachments  to  the  skin ;  indeed,  these  muscles  have  been 
derived  by  progressive  differentiation  of  a  primitive  cervico- 
facial cutaneous  muscle;  all  of  them  are  innervated  by  branches 
of  the  N.  facialis,  which  is  the  nerve  of  the  hyoid  arch.  Observe 
the  tendency  to  a  grouping  around  various  orifices,  the  muscles 
acting  as  dilators  or  constrictors  of  these  orifices.  What  part 
do  these  muscles  play  in  facial  expression? 
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Platysma. 

Muscles  of  the  external  ear. 

(ft)   M.  auricularis  anterior  (already  studied). 

(b)  M.  auricularis  posterior  (already  studied). 

(c)  M.  auricularis  superior  (already  studied). 
Muscles  of  the  eyelids. 

Dilators. 

(a)   M.  epieranius  (already  studied). 

Note  that  the  principal  dilator,  the  M,  levator  paipebrae  superioris, 
is  not  a  skin-muscle. 

Fig.  104. 


Penrranmm 
M.  orbicularib  oculi 
(pars  orbitaUs) 
M.  corrugator 
supercilii. 


M.  orbicularis  oculi  Llv^ 
(pars  palpebralis)' 

Lig.  paJprhialf 
■iiudiah- 
M.  procerus 
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angulart 
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tus  labii 

superioris 
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Til  (rgumen  tarn 
•oiiimune 


.-  M.  auricularis 
superior 


'^'  —  M.  auricularis 
anterior 


caninus 
M  zygomaticus 

-  M  risorius 

M  triangularis 


Plat\  -^-ma 


jr.  quadratus  labu  mfemtrih 

M.  transversus  menti  (Var 


The  muscles  of  the  face.    (After  Toldt,  Anat.  Atlas,  Wien,  1900,  2  Aufl.,  p.  296,  Fig.  537.) 


Constrictors. 

(ft)   Procerus  (^^  prolonged")  muscle  {M.  procerus)    (0.  T.  pyramid- 

alis  nasi). 

This  muscle  is  wrongly  classed  as  a  part  of  the  M.  frontalis. 
Comparative  anatomy  has  shown  it  to  have  been  derived  from 
the  muscle  which  lifts  the  lip.  Note  that  the  M.  procerus  is  an 
anta,a:onist  of  the  M.  frontalis. 
(h)  Orbicular  muscle  of  eye  (M.  orbicularis  oculi)  (0.  T.  orbicularis 
palpebrarum). 
{ba)  Palpebral  part  {pars  palpebralis). 
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(baa)    Medial  palpebral  ligament   (ligamcntum  palpe- 

brale  mediale). 
(hah)    Latei'al  palpebi'al  I'aphe  (raphe  palpebralis  lat- 
eralis ) . 
(bb)    Orbital  part  (para  orhitalis). 
(be)    Laei'imal  part    (j)ars  laerimalis    [liorneri]). 

(c)  Cornigator  muscle  (M.  curnigalur). 

Note  the  relation  of  the  muscle  to  physical  or  mental  effort. 

Muscles  of  the  nose. 
Dilators. 

(a)  Transverse  part  of  nasal  muscle  (pars  transversa  M.  nasalis). 

Note  the  origin  on  the  back  of  the  nose  and  insertion  into 
skin  of  nasolatiial  gi'oove — not  jugulum  alveolare  of  upper 
canine  tooth.     It  is  called  the  "  muscle  of  sensuality." 

(b)  Dilator  muscle  of  nose  (M.  dilator  naris). 

(e)   Angular  head  of  cjuadrate  muscle  of  upper  lip   (eaptit  angulare 
M.  quadrati  labii  superioris)   (0.  T.  superhcial  elevator  of  lip). 

(d)  Infraorbital  head  of  quadrate  muscle  of  upper  lip  (caput  infra- 

orbit.   M.    quadrat,   lahii  superioris)    (0.   T.   deep   elevator  of 
upper  lip). 
Constrictors. 

(a)   Alar  part  of  nasal  muscle    (pars  alaris  M.   nasalis)    (0.   T.   de- 
pressor alae  nasi). 

(h)   Depressor  muscle  of  septum  (71/.  depressor  septi). 

(e)  Triangular  muscle  of  nose  (M.  triangularis  nasi). 

Muscles  of  the  lips. 
Dilators  of  mouth. 
Group  1. 

(a)  Muscle  of  laughing  (M.  risorius). 

(b)  Zygomatic  muscle  (M.  zygomaticus)    (muscle  of  grimace). 
Group  2. 

(o)    Quadrate  nuiscle  of  upper  lip   (M.  quadralus  labii  superioris). 
(ca)   Zygomatic  head  (caput  zygomaticum)   (0.  T.  zygomati- 

cus  minor). 
(ch)    Infraorbital  head  (caput  iufraorbitale)    (0.  T.  levator 

labii  superioris). 
(cc)   Angular  head   (eapul  angulare)    (O.  T.  superficial  ele- 
vator of  liji,  or  levator  lahii  superioris  alaecjue  nasi). 
Group  .1. 

(d)    (.'aniue  nmscle   (M,   eaninus)    (muscle  of  menacing  hate)    (0. 

T.  levator  anguli  oi'is). 
(ei)    Triangular  muscle  of  mouth  (M.  triangidaris  oris)    (uuiscle  of 
sadness)    (O,  T.  depressor  anguli  oris). 
Gi'fiup  4. 

(f)  (|)iuulrali'  muscle  of  lower  lip    (M.  quadralus  lahii  inferioris) 

(O.  T.  depi'cssor  labii  inferioiis). 

(g)  t'hiu  muscle   (71/.  wenlalis)    (nuiscle  of  hesitation,  doubt,  dis- 

dain, disgust). 
Grou)i  .'). 

(/?,)    ( 'heek  muscle   (M.  hu.rciiKiliir)    (muscle  of  suckling;    trumpet- 
blo\vei''s  or  glass-blower's  nuiscle). 
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(}ia)   Buccopharyngeal  fascia   {fascia  buccopharyngea) . 

Ill  cleaning  this  muscle  avoid  injuiy  to  the  motor 
branch  from  the  N.   facialis  and  the  sensory  buc- 
cinator nerve  from  the  N.  trigeminus. 
Constrictors  of  mouth. 

(a)  Orbicular  muscle  of  mouth  (M.  orbicularis  oris). 

As  a  muscle  of  vegetable  life  it  closes  the  mouth  to  hinder 
exit  of  saliva  and  food,  prevents  entrance  of  foreign  bodies, 
is  prehensile  in  taking  food  and  licjuid,  and  is  active  in  suction 
and  mastication ;  as  a  muscle  of  relational  life  it  closes  lips 
partly  or  completely  in  jjliysical  effoi't,  in  articulation  of  words, 
whistling,  playing  musical  instruments,  kissing,  etc. 

Note  the  division  into  a  jjars  externa  and  a  pars  interna. 
The  latter  is  unaffected  in  cerebral  hemiplegia,  and  the  patient 
can  still  close  the  mouth,  whistle,  and  speak.  Both  are  affected 
in  glosso-labio-laryngeal  paralysis,  and  the  patient  can  no 
longer  whistle,  retain  saliva,  or  pronounce  the  letters  o  and  u. 

(b)  Compressor  muscle  of  lips   (M.  compressor  labiorum   [Kleinii]) 

(0.  T.  rectus  labii  of  Aeby). 

(c)  Incisive  muscle  of  upper  lip  {M.  incisivus  labii  superioris). 

(d)  Incisive  muscle  of  lower  lip  (M.  incisivus  labii  inferioris). 

The  incisive  muscles  act  along  with  the  M.  orbicularis  oris  in 
pointing  the  mouth :    they  are  sometimes  called  the  "  muscles 
of  pouting." 
References. 

1.  On  the  origin  of  the  facial  muscles : 

Gegenbaur,  C,  Lehrbueh  der  Anatomie  des  Menschen. 
Ruge,  Untersuchungen  iiber  die  Gesichtsmuskulatur  der  Primaten, 
Leipzig,  1887. 

2.  On  the  muscles  as  agents  of  expression : 

Bell,  C,  Anatomy  and  Physiology  of  Expression,  1844. 
Duchenne   (of  Boulogne),  Mecanisnie  de  la  physiouomie  humaine, 

1852. 
Darwin,  C,  Expression  of  Emotions  in  Man  and  Animals. 

Region  of  Parotid  Gland. 

In  the  study  of  the  deep  cervical  fascia  the  parotideomasse- 
teric  fascia  {fascia  ixtrotideomasseterica)  has  been  observed 
passing  upward  to  become  attached  to  the  zygoma.  On  its  sur- 
face the  ramus  anterior  of  the  N.  auricularis  magnus  was  noted. 
The  fascia  is  to  be  very  carefully  removed  and  the  parotid  gland 
defined. 

Observe  the  exact  position  and  relations  of  the  parotid  gland 
{glandula  parofis).  Find  its  excretory  duct  {ducfHS  parotidens 
[Stenonis] )  and  follow  it  throughout  its  course.  Out  into  it  and 
pass  a  probe  through  into  the  mouth.  Note  the  position  of  the 
oral  termination  of  the  duct.  In  relation  to  the  upper  border  of 
the  duct,  note  the  accessory  parotid  gland  (Gl.  parotis  accesso- 
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ria)  (0.  T.  socia  parotidis).  Follow  the  retromandibular  proc- 
ess of  the  gland  {proccssu.s  ntrumandihularis)  iu  behind  the 
mandible.  How  is  the  jjoeket  in  wliich  tlie  parotid  gland  is  con- 
tained separated  from  tliat  in  which  tlie  submaxillary  gland  is 
situated?  Pick  away  the  parotid  gland  bit  by  bit,  in  order  to 
study  the  blood-vessels  and  nerves  of  tlie  region,  many  of  which 
pass  directly  through  the  gland-substance. 


Superficial  Blood-vessels  and  Nerves  of  Face.      (Vide  Figs.  87,  87a, 
and   105.) 

Arteries. 

(a)   Extei'n;il  carotid  (^-i.  carotis  e.rterna). 

(aa)    SujH'i-fieial  temporal  (A.  lemporalis  siiper/lciaUs). 
iaaa)    Parotid  rami   {rami  paroiicici). 

(aab)  Transverse  artery  of  face   (.1.  transversa  faciei). 

(aac)  Anterior   auiicular   rami    (raiiii   aurieulares   ante- 

rii)  res ) . 

(aad)  Middle  tem))oral  arteiy  (.1.  Irmpnralis  media). 

(aae)  Zyt^oniatico-orbital     artery     (A.     ~>igomatico-orbi- 

talis). 
The   terminal   rami   have   ali'eady   been   studied   iu   the 
dissection  of  the  scalj.i. 
(ah)    Internal  nuixillary  ailery  (^1.  ma.rillaris  interna). 
Its  branches  cannot  yet  l)e  seen. 

(ac)  External  maxillai-y  ai'lery   (J.  maxiUaris  externa)    (0.  T. 

facial   ai'tcry). 
iaea)    Inferior  labial   (^1.   lahialis  inferior), 
(aeh)    Superior  laldal  (.1.  lahialis  superior). 
(ore)    Angular  artery  (A.  angularis). 

Veins.     (Cf.  Spalteholz,  Fi.ys.  487,  4SS.) 

(«)   Posterior  facial  vein  (  I',  faeialis  posterior). 

(aa)  Superficial  temp(jral  \-ein   (  T'.  temporalis  supcrficialis). 

(ab)  Middle  temporal  vein  (  T'.  temporalis  media). 

(ae)    Autei'ior  auricular  veins   {Vv.  aurieulares  aiiteriores). 

(ad)  Posterior  parotid  veins  (  T'r.  parolideae  posteriores) . 

(ae)  Transverse  vein  of  face  (  T'.  transversa  faeici). 
(b)   Anterior  facial  vein  (V.  faeialis  anterior). 

(ba)   An.g'ular  vein  {V.  atii/ularis) . 

(baa)  Frontal  vein    (P.  frontalis). 

(bab)  Supraorbital  vein   (  I',  supraorbilalis). 

(bac)  Nasofrontal  vein   (  T^.  nasofrontalis) . 

(bad)  External  nasal  veins  (Vv.  nasales  exiernae). 
[hae)    "\^eins   of   llii>   li|)s    (  I'r.    labiates   su/ierior  et   infe- 
rior). 

(baf)    Anterior     parotid     \'eins     (Vv.     parolideae     ante- 
rior es). 
(bar/)    Masselei'ic  veins   (Vv.  viasselerieae) . 
Nerves.     Cut  awny  free  projeclinc;  part  of  processus  masloideus,  with  saw 
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The  distribntion  of  the  faeial,  auriculotemporal,  great  aurieular,  greater  and  smaller  oceipital 
nerves  and  their  eommuuieations.  The  parotid  gland  has  been  removed  and  also  parts  of  the  orbicular 
muscle  of  the  eye,  the  frontal  muscle,  and  the  platysma.  (.Uter  Toldt,  Anat.  Atlas,  AVien,  1903,  3  Aufl., 
p.  871,  rig.  1311.) 
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first  and  chisel  afterwards.     Do  not  injure  N.  auricularis  poste- 
rior. 
(a)    Anterior    I'anius    of    N.    aui'jcnlari.s    niai;nus    (ramus    anterior    N. 

(inrii'tdaris    niai/iii). 
(6)    Branches  of  facial  nen'e  (Y.  facialis).     (A'ide  Fig.  lO.j.) 
(ha)   Pai'otid  jdexus  (ple.ius  parotidnis). 
(hh)    Temporal  rami   (rami  tcm poralcs) . 
(hv)   Zygomatic  rami   (rami  ziif/nmalici). 
{btl}   Buccal  rami  (rami  Imrvalrs) . 

(he)   Ramus  of  margin  of  Jaw  (ramus  marginalis  mandibiilae) . 
Examine  also — 

(hf)    Digastric  ramus  (R.  digaslrieus) . 

(bfa)    Stylohyoid  ramus    (7i.   sliihdiiirjideus) . 
(hfb)    Rannis  anastonn.ising'  with  glossopharyngeal  nerve 
(ramus  aiiaste))iui1ieus  cum  N.  glossopharynijeo). 
(c)   Branches  of  trigeminal  nerve  (A',  trigeminus) . 

(ea)  Branches  of  ophthalmic  nerve  (N.  oplitltatinieus). 

(eaa)  Branches  of  frontal  nei-ve  (iV.  frinitedis). 

(caaa)    Supraorbital  nerve   (N.  supraorhitalis) . 
(caatj)   Frontal  ramus  (ramus  frontalis), 
(eaae)    Supratrochlear    nerve     (iV.    supratrocli- 
1  car  is). 

(eab)  Branches  of  nasociliary  nerve  (iV.  nasoeiliaris) . 

(eaba)    One   of   anterior  nasal  rami    (rami  na- 
salcs  anteriores). 
(catiaa)    External  nasal  rannis  (ramus 
iiasalis  extermis). 
(cac)   Branches  of  infratrochlear  nerve    (N.   iufratroch- 
1  car  is), 
(caca)    Su|)erior  palpebral  ramus  (ramus  palpe- 

Ijralis  superior), 
(each)    Inferior  palpe))ral  ramus  (ramus  patpe- 
hraiis  inferior). 

(eb)  Branches   of  the   maxillary   nerve    (N.   ma.rillaris)    (0.   T. 

sn]ierior  maxillary). 
(cha)   Branches  of  zygomatic  nerve  (jV.  zggomatieus). 

(chaa)   Zygomaticotempoi-al   rauuis    (ramus  zy- 

gom  at  ieot  e  m  po  rat  is) . 
(cli(d))   Zygomaticofacial    I'arnus    [ramus    ziigo- 
maticofaeiatis). 
(ebb)    Brandies  of  infraorbital  nei-ve  (N.  infraorbilatis). 
(chlia)   Liferior    palpebral    rami    (rami    patpe- 

l)rates  iuferiores) . 
(chhtj)    External   nasal  rami  -(rami  nasates   ex- 

Icrui) . 
(ebbe)    Sui>erior  labial  rami  (rami  lahiales  supc- 
riores). 
(cc)   Branches  of  (Ik-  mandibnlai-  nerve  (N.  maudibularis)   (0.  T. 
iirl'erior  maxillary). 
(cca)   Branch  of  maslicalory  nerve  (N.  mastieatorius). 
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(ccaa)   Bucciuator  nerve  (N.  buccinatorms)   (0. 
T.  long  buccal). 
{ccb)  Aui'ieulotemporal  nerve  (N.  auriculotemporaJis). 

(ccba)  Parotid  rami  {rami  parotidei). 

(ccbb)  Anastomotic    branch     of     facial     nerve 

(ramus    anastomoticus     cum    N.     fa- 
cialis) . 

(ccbc)  Anterior   auricular  nerves    (Nn.    auricu- 

lares  anteriores). 
(cchd)    Superficial    temporal    rami    (rami    tcm- 
porcdes  siiperflciales). 
(ccc)   Mental  nerve  (N.  mentcdis). 

(ccca)  Mental  rami   (rami  mentcdes). 

(cccb)  Inferior  laljial  rami   {rami  labicdcs  infe- 

rior es). 

Eyelids.     (Figs.  io6  and  107.) 

Dissect  itp  the  M.  orbicularis  palpebrarum  iu  its  entirety 
and  reflect  it  medialward,  avoiding  injury  to  the  underlying- 
vessels  and  nerves.    Study — 

(a)  Orbital  septum  (septum  orbitale)   (0.  T.  palpebral  ligaments).     Note 

its  attachments. 

(b)  Tarsi. 

(ba)  Upper  tarsus  (tarsus  superior). 

(bb)  Lower  tarsus  (tarsus  inferior). 

How  do  these  differ? 

(c)  Tarsal    glands    (glandulae    tarscdes    [Meibomi])     (0.    T.    Meibomian 

glands). 

Compare  those  (if  the  upper  with  those  of  the  lower  lid.  Exam- 
ine the  orifices  wilh  a  hand  lens  along  the  linibi  palpebrales  poste- 
riores.  Squeeze  the  lid  between  the  tluunb  and  finger,  so  as  to 
express  some  of  the  greasy  secretion  (sebum  -palpebrale). 

(d)  Lateral  palpebral  raphe  (raphe  palpebralis  lateralis)    (0.  T.  external 

tarsal  ligament). 

Examine  its  attachments  to  the  os  zygouiaticum  and  to  the  tarsi. 
((?)   Medial  palpebral  ligament   (ligamentum   palpebrale  mediate)    (0.  T. 
internal  tarsal  ligament). 

Examine  its  attachments  to  the  maxilla  and  to  the  tarsi. 

(f)  Nerves  and  blood-vessels  of  the  lids. 

These  have  been  enumerated  above  in  ccmneotion  with  the  arteries, 
veins,  and  nerves  of  the  face. 

(g)  Tendon  of  insertion  of  the  M.  levator  palpelirae  superioris.     This  can 

be  exposed  by  cutting  transversely  through  the  upper  part  of  the 
septum  orbitale  close  to  the  bone  and  reflecting  it  downward 
towards  the  tarsus  superior. 

Lacrimal  Apparatus  (Apparatus  lacrimalis). 

Dissect  out  the  upper  and  lower  lacrimal  glands  {glandula 
lacrimalis    superior, — inferior).      Are    any    accessory    lacrimal 
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Fig.  106. 

Iiis(.'rt]nn  of  the  Spatium  iiiterfasciale  (Tenoni) 

tunduii  of  the  M.  rri-tu.s  mijiltiof        ,'        Fascia  biilbi  (Tenoni ) 
Fiis(,'ia  luu.seuhiris 
Exii.-nisiiin  of  tlir   ten- 
■  hni  of  tln'  M.  leva- 
tor piilyteliraf 
superioris  . 

M.  orbiru/n  ■   ■         '■     '   '^'-'     " 


Periorljita 

I     M,  levator  palpehrao  siiperioris 

;      '      M.  reetus  superior 

'      '      '  C  rfusalii:    sum    rl  it  le 


t    I    J  t  ium 


Septum  '.irhit 

Fornix  coTijunetn  le      \^ 
superior  ' 

Lens  eryst  il  in  i 

(    rnea 


Procffif:'!^  (iinoklrus 
3f      -1.  '^arutts  iiiirrnn 
Slnn.s  sphonoiclalis 


r-^^,^    X.  opticus 


M   rectus  inferior 


CLaiinuetiva  I    ill  i  \  ' 

Tarsus  ii  1   ri   r 

ConjuiH-tiva  ptlpe    /,  JS*    \ 

brarnm  J  IjJ, 

Forinx 
eoujuneti\"ae  i    1  n   r  , 

M.  obliquus  iufi.Tii.tf  '  'i         I         Pcifii  s  /ii/<  rinr  nrhifac 

Insertiiai  of  the  '  \        Fascia  bulbi  (Teimui) 

tendon  of  the  M.  n.'etus  inhTior  Sclera 

The  cayisule  of  Tenon  i,  faseia  bullij)  aud  its  relation  to  the  tendons  of  the  .superii.ir  and  infC'tiiT 
straight  uiu^rles  i  Mm.  rectus  suficrior  and  reetns  inferior).  (Alter  Told t,  Anat.  Atlas,  AVien,  IWi,  3  Aull., 
p.  'JUT,  Fig.  l;;7N.) 


I       il 


Snius  maxillaris 


Fig.  107. 


Sej.ttuiJi  orbit 


//////■((  zyu'iiii'ilicoiiiiLrilfiu-i 


■ 1.   -^    supraorbi talis 

_  L  muis  frc.inlalis 
.   _  N    sujirntroiddearis 


"-^-^^^       gm,         __ .  Fig.  pnlpehnilemediale 


Thr  ..rbihil  s.pdim  (scpl 
llic  <■}■'■  IiH\f  IdTT]  riiriit\'('(l. 


ini  orl.idilc)  nnil  the  tnrsnl  onrtilfiROR.     Tlii'  skin  Mini  orliiculiir  muscle  of 
(  AfliT  Tc.Mt,  Amil.  Atlas,  WicTi,  I'JUS,  3  Atill.,  p.  Ull'.i,  V\g.  WiXx  ) 
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glands  (67.  lacriniales  accessoriae)  present?  Underneath  the 
gland  find  the  minute  excretory  ducts  {ductuli  excretorii  Gl. 
lacrimalis) .  About  liow  many  are  there?  Where  do  tliey  open? 
Reflect  the  ligamentum  palpebrale  mediale  and  expose  the 
ampulla  dnctus  lacriinalis  and  the  lacrimal  sac  {saccus  lacri- 
malis). Note  its  sunnnit  (fornix  sacci  lacrimalis)  and  the  duct 
leading  from  it  down  into  the  nose  [ductus  nasolacrimnlis). 
(Fig.  108.) 

Fig.  108. 


Pa[)illaclucrinia]us  with  the 
punctu  laerimaha 


Phca  semilunaris  -- 
conjvinctivae 

SaocLi.s  laerimalis- 

Crisla  hirriiiinlin  juiftiriiir  -' 
M,  ol)liquiis  infrrior ' 
Ductus  iiasolacriinalis  '"' 

Sinus  maxillaris 


Lower  end  of  the  cluetus                                                        Miieoiis  ini'irilmine  uf  lliu  nasal  (■a\'ily 
liasolaerimaljs  I  laid  bare  imni  II utside  ) 

The  tear  sae  (saecus  laerimalis),  tlie  laerimal  canals  (ductus  laerimalcs),  ami  the  nasitlaerimal 
duct  (ductus  naselaerimalis ).  Part  of  the  maxilla  has  hecTi  removed.  (After  Toldt,  .\Tiat.  Atlas, 
Wicn,  1903,  3  AulL,  p.  VVI,  Fig.  131)1.) 

Divide  the  lids  vertically  through  the  middle  and  turn  the 
medial  halves  of  the  lids  upward  and  downward  respectively. 
Dissect  away  the  conjunctiva  at  the  medial  angle  of  the  eye  and 
exi^ose  the  superior  tarsal  muscle  (M.  tarsalis  .superior)  and  the 
inferior  tarsal  muscle  (J/,  taisalis  inferior)  {().  T.  tensor  tarsi). 
Note  the  relation  of  the  saccus  lacrimalis  to  the  tarsal  muscles 
on  one  hand  and  to  the  medial  palpebral  ligament  on  the  other. 
What  is  the  action  of  the  tarsal  muscles? 


Nose. 

At  this  stage  the  nasal  bones  (osso  nasalia)  and  cartilages 
{cartilagines  nasi)  may  be  conveniently  examined.  Dissect  out 
and  study  the  following: 

(a)   Lfiteial  cartilage  of  nose  (cartilago  nasi  lateralis). 
(6)    Cartilage  of  seiitum  of  nose  (cartilago  septi  nasi)   (anterior  marG:in). 

17 
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((■■)    Larper  alar  cartilage  (cartilaijo  alaris  major). 

{(■a)    Lateral  erus  {crus  latcnile). 

icb]    Medial  crus  (cms  mediale). 
((I)    Lesser  alar  cartilages  (cartilagines  alares  minores). 

Are  any  sesamoid  cartilages  present? 


External  Ear,  or  Auricle.     (Fig.  log.) 

Tliongii  the  auricle  {auricida)  {().  T.  pinna)  belongs  to  the 
cranium  rather  than  to  the  face,  it  can  be  most  conveniently 
dissected  at  this  stage. 

Fig,  109. 


H   ll^ 

Fdssa  triiuiguluns 

auri-      !- 

r'avum 

rn]ilV  roiirlla 

Incisura  anturi   i 
Meatus  au'litiirius  oxteniii 

Tragus 
lucisura  iiittTtrairica  - 


Lubulus  aurkuiln 


f  rur  i  until  la  is 
4utlitll\ 
b<  II  ha 


Cms  hclicis 


il(  u    auriculae  posterior 


The  external  ear  (  auricula  i  .if  a  young  Hciiiau.     (  After  Toldt,  Anat.  Atlas,  Wien,  1903, 
3  Atill.,  ji.  WJ,  Fig.  IttlCi,  ) 

Make  a  careful  drawing  first  of  the  lateral  surface,  then  of 
the  medial  surface.    Indicate — 

Oh  the  lalrral  surface — 

(a)    Lobule  of  auricle  (lohnhis  auriculae), 
ib)    Tragus  (tragus). 

(b(i)    Htiirs  of  tragus   (Irani), 
ie)    Caitihigc  of  anlilragiis    {aulil rai/us). 

(d)  Ltlerli'agie  notch   (im^isura  iulertraijiea). 

(e)  Aiilerioj'  notch   (iuiisiiru  auicrinr). 
(/')    ('oiiclia  of  auricle  (ciinelia  auriculae). 

(/>()    ('yiiil)a  of  concha  (ci/nilm  cmichac)   ("  boat  of  the  concha"). 
(/'//)    ('a\-itv  of  coiu'lia  (euciun  ccmchae). 
(g)    Coil  iliclcc).  ' 

(f/u)    C'rus  of  coil  (erii.s  liclieis). 
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igb)    Spine  of  coil  {spina  helicis). 

(gc)   Tail  of  coil  (cauda  helicis). 
(h)   Anthelix  (anthelix). 

(ha)   Crura  of  anthelix  (crura  anthelicis). 
(i)   Triangular  fossa  (fossa  triangularis). 

(j)   Tubercle  of  auricle   (tuberculum  auriculae   [Darwini]),  if  present. 
On  the  medial  surface — 

(a)  Fossa  of  anthelix  (fossa  anthelicis). 

(b)  Eminence  of  concha  (eminentia  conchae). 

(c)  Eminence  of  scapha  (eminentia  scaphae). 

(d)  Eminence  of  triangular  fossa  (eminentia  fossae  triangularis). 

Remove  the  skin  from  the  whole  auricle,  taking  care  not  to 
injure  the  minute  muscles  and  ligaments  beneath.  Isolate  the 
latter. 

Fig.  110. 

M.  auricularis  posterior         M.  obliquus  aiiriinilae 
^l.  transversiis  aimrulao 


AI  aurirularis  superior 


M    nirieularis  anterior  (profundus) 
The  muscles  on  the  medial  surface  of  the  cartilage  of  the  ear.    Left  ear.     (After  Toldt,  Anat.  Atlas, 
Wien,  19U3,  3  Aufl.,  p.  921,  Fig.  1-113.) 

2Iuscles. 

(a)  Larger  muscle  of  helix  (M.  helicis  major). 

(b)  Smaller  muscle  of  helix  (M.  helicis  minor). 

(c)  Muscle  of  tragus  (M.  tragicus). 

(d)  Pyramidal  muscle  of  ear  (M.  pijramidcdis  auriculae  [Jungi^). 

(e)  Muscle  of  antitragns  (M.  antitragicus). 

if)    Transverse  muscle  of  ear  (31.  transrersns  auriculae). 

(g)    Oblique  muscle  of  auricle  (21/.  oblicptus  auriculae). 

(h)    Mu.scle  of  notch  of  helix  (31.  incisurac  helicis  [Santorini]). 

Ligaments. 

(a)    Auricular  ligaments  (ligamenta  amicularia   [Valsalvae]). 

(aa)  Anterior  auricular  (Lig.  auriculare  anteriiis). 

(ab)  Superior  auricular  (Lig.  auriculare  superius). 

(ac)  Posterior  auricular  (Lig.  auriculare  posterius). 
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Cut  tlu'  auriclt'  off  clusc  to  the  skull ;   macerato  the  cartilages 
and  scrape  clean. 

Study  the  following: 

(i()  ]stliiiuis  of  cartilai^e  cil'  cnr   {isllniiHs  <(irl ilufjiiiis  aiirix). 

(b)  Tei'iuinal  iidlcii  (if  car  { iiiiifnirtt  tcniiiiHilis  iinrix). 

(c)  Autitragdhelicinc  lis.siire  {/hsiira  aiil il nii/iihcliiiiin) ■ 

(d)  Transverse  anthelit-iiic  i;riii)\"e  (sulcus  (iiilhrlicis  I niiisriTsus) . 

(e)  Gronvc  of  sulcus  of  erus  {sulcus  cruris  hclicis). 


TEMPOKAL   EEGION    AND    RETKOM ANDJP.ULAll 

FOSSA. 

Clean  away  the  superficial  fascia  and  expiose  the  deep  fascia 
above  the  zygonuitic  jirocess.  Preser\'e  the  artei'ies,  veins,  and 
nerves  on  its  surface,  and  watch  esi)ecially  for  blood-A^essels  and 
nerves  perforating  the  fascia. 

Temporal  Fascia. 

The  temporal  fascia  {fascia  triiipoialis)  should  now  be 
studied.  What  are  its  attachments  ?  Demonstrate  the  two  lay- 
ers below.  What  structures  perforate  the  fascia  '!  Trace  the 
peripheral  distribution  of  the  following: 

(0)    Zygdiiiatienleiiipiiral    ramus   (if   facial   nerve    {ramus    yi/yomaUcdlem- 
jiiiriiUs  A,  facialis)   ( ().  T.  temporal  branch  of  lemporonialar). 

(b)  Temporal  rami  of  facial  wy\(t   {rami  Iciii poralcs  N.  facialis). 

(c)  Zygomaticofacial    I'amus   of   /.vf^diiiatic   nerve    (ramus    -iiijomaticufu- 

cnilis  N.  rjijfjomalii'i) . 

Follow  the  middle  temporal  artery  {A.  fcmporalis  media) 
from  its  origin  from  the  A.  temporalis  superhcialis  to  the  point 
where  it  piierces  the  fascia. 

Masseter  Muscle. 

The  masseter  muscle  (J/.  iiiasscU'r)  may  now  lie  dissected 
out.  Divide  the  N.  facialis  below  the  ear  and  throw  it  forward. 
If  the  other  structures  superficial  to  tlie  j\l.  masseter  impede  the 
dissection,  they  may  also  l)e  reliected.  Study  the  form,  position, 
origin,  and  insertion  of  the  muscle.  Cut  through  the  fascia  tem- 
poralis just  above  the  jirocessus  zygomatictis  and  reflect  it 
u])ward,  saving  the  vessels  and  nerves  which  ])ass  through  it. 
T'ut  through  the  l)ony  arch  of  the  zygoma  in  front  of  and  behind 
the  origit)  of  the  M.  masseter.  The  anterior  saw-cut  must  be 
oblif(uely  made.     Throw  the  bon>-   arch    with    the   AT.   masseter 
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lateralward  and  downward  and  find  the  artery  {A.  masseterica) 
and  nerve  {N.  inassetericus,  V.  3)  passing  through  the  incisura 
iiiandibulae  (O.  T.  sigmoid  notch)  to  it.  Cut  through  these 
after  they  have  been  cleaned  and  studied,  but  do  not  detach  the 
M.  masseter  from  its  insertion. 

Temporal  Muscle. 

The  temporal  muscle  {M.  teniporalis)  may  now  be  examined. 
How  are  the  fibres  arranged?  Saw  nearly  through  the  coronoid 
process  of  the  numdible,  making  the  cut  i.)ass  obliquely  from  the 
middle  of  the  incisura  mandibulae  downward  and  forward  to  the 
junction  of  the  ramus  with  the  basis  mandibulae.  Complete  the 
division  with  fine  forceps.  Avoid  injury  to  the  N.  buccinatorius. 
Eeflect  the  processus  coronoideus  with  the  attached  M.  tempo- 
ralis ujjward  and  separate  the  nmscle  from  the  bone.  Study  the 
anterior  and  posterior  deep  temporal  neri^es  (A^.  tempordlis 
profundus  (Ulterior — posterior)  and  arteries  (A.  temporalis 
profunda  anterior — posterior)  ;  follow  the  distribution  of  the 
A.  temporalis  media;  find  the  point  of  exit  of  the  ramus  zygo- 
maticotemporalis  N.  zygomatic!  (0.  T.  temporal  branch  of  tem- 
poromalar). 

Pterygoid  Region. 

Make  a  cut  through  the  neck  of  the  condyloid  process  of  the 
mandible  and  another  transversely  through  the  ramus  man- 
dibulae just  above  the  level  of  the  mandibular  foramen  (O.  T. 
inferior  dental  foramen).  Begin  the  cuts  with  the  saw  and 
complete  with  bone-forceps.  Remove  the  incised  portion  of  the 
ramus  and  dissect  away  the  fat  and  areolar  tissue,  so  as  com- 
pletely to  expose  the  pterygoid  muscles  and  the  ])terygoraan- 
dibular  raphe  (raphe  pteriigomandihnlaris)  of  the  fascia  bucco- 
pharyngea. 

Examine  carefully  the  following  structures : 

Musch's.     (Spalteholz,  Figs.  294  and  205.) 

(a)  E.xtei-iinl  ptevyonid  (.¥.  pterygoidetis  e.xternus). 
(h)  TidenuU  ptery.u'oid  [M.  pti'i-i/iyoifJetiK  intir)nis). 
{(■)    Riieciiiat or  muscle   (.1/.   hnnhialur) . 

(ca)   Bnccophai-ynseal  fascia    {fascia  huccopharijngea)   with  its 
raplie  pteiygomandibulavis. 
Arteries.     (Wde  Spaltehclz.  Fi"'.  439.) 

(n)    Internal  maxillary'  (.4.  ma.rillaris  interna). 
First  portion. 

(aa)  Deep  auricular  (A.  rmrirnlaris  profmuJa). 

(ab)  Anterior  tympanic   (.4.  tympanica  anierior). 
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(ac)  Inferior  alveolar    (.L   alveoluris   inferior)    (0.    T.   inferior' 

dental). 
(aca)   Mylohyoid  i-annis  [ranms  mijlolnjoideus).  • 

Second  portion. 

(ad)  Sliddle  meningeal  (.1.  meningea  media). 

(ada)   Accessory  meningeal  ramus  (ramus  meningeus  ac- 
cessorius)   (0.  T.  small  meningeal). 

(ae)  Masseteric  (A.  masseterica). 

(af)  Posterior  and  anterior  deep  temporal  (.la.  temporales  2ms- 

leriiir  rl  aiilerior  proftmdae). 

(ag)  Pterygoid  rami   {rami  pteri/goidei). 

(ah)   Buccinator  (A.  huccinatoria)    (0.  T.  buccal). 
(ai)    Posterior  superior  alveolar    (.L   alveolaris  superior  poste- 
rior)   (0.  T.  posterior  dental). 
Third  portion. 

It  cannot  be  studied  at  this  stage  of  the  dissection. 

Veins. 

These  are  seldom  well  enough  pi'eseiTed  to  be  studied  in  the  dissec- 
tion  satisfactorily.      Atlases   illustratiug   the   part   and,   if   possible, 
museum   preparations   of   special   venous   injections,   should   be   con- 
sulted. 
Trihtitaries  of  the  posterior  facial  vein  (V.  facialis  ■posterior). 

(a)  Articular  mandibular  veins  (Vv.  articulares  mandibulares) . 

(b)  Stylomastoid  vein  (V.  stylomastoidea) . 

(c)  Pterygoid  plexus  (plexus  pterggoideus). 

(cct)   Middle  meningeal  veins  (Vv.  meningeae  mediae). 

(cb)  Deep  temporal  veins  (Vr.  temporales  profimdae). 

(cc)  Masseteric  veins  (Vr.  massetericae). 

(cd)  Inferior  alveolar  vein  (V.  alveolaris  inferior)    (0.  T.  in- 

ferior dental ) . 

(d)  Transverse  vein  of  face  (V.  transversa  faciei). 

Joint  of  Jaw. 

The  jaw- joint  (nrticitlafio  mandibular  is)  (0.  T.  temporomax- 
illary  articulation)  should  now  be  studied.  What  bony  surfaces 
enter  into  its  formation? 

Examine — 

(a)  Joint-capsule  (capsula  arliciilaris)    (0.  T.  capsular  ligament). 

(b)  Joint-disk    (discus  articuhiris)    ((.).   T.   inteiarticular  fibroear- 

tilage). 

(c)  Teniporomaudilndar    ligament    (ligamoilum,    temporomandibii- 

lare)   (0.  T.  extci'ual  lateral  ligament). 
{d)    Sphenoniandibular  ligament  (ligamcnium  sphcnomandibnlare) 

(0.  T.  internal  lateral  ligament). 
(e)    Stylomandibular  ligament  (ligamcntam  stglomandibulare)    ( 0. 

T.  stylomaxillary  ligament). 
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Nerves  of  Pterygoid  Region. 

To  see  these  well  the  joint  of  the  jaw  should  be  opened  and  the 
condyloid  process  together  with  the  AL  pterygoideus  externus 
turned  forward.    Avoid  the  N.  auriculotemporalis. 

(a)   Mandibular   nerve    (N.    mandihidaris)     (0.    T.    inferior    maxillary 
division  of  tlie  trigeminal  nerve). 
(aa)    Spinosus  nerve  (A^.  spinosus)   (0.  T.  recurrent  nerve). 


Fig.  111. 


N.  temp.  prof,  post., 

RtLmus  meningeus.. 
>;.  aurieulotemp., 

N.  facialis. 

Chorda  tympani 


N.  alveolaris  inferior. 


N.  mylohyoideu: 


N.  temporalis  profundus  medius 

N.  ophthalmicus 

N.  maxillnris 

— N.  temporalis  profumlus  anterior 

X.  pterygoideus  exterior 
.  X.  raasseterieus 

N.  buccinatorius 
X.  ling-ualis 


Ramus  digastricus, 


Uamus  anast.  cum 
N.  hypoglosfio 

I'lexns  dcntalis 

inferior 
X.  mentalis 


Diagram  of  the  N.  mandibularis.     (From  Poirier  et  Charpy,  Traite  d'Anat.  hum.,  Paris,  1899, 
t,  iii.,  3,  p.  82-1.  Fig.  4ti3. ) 


{ah)   Masticator  nerve  (TV.  masticatorius). 

{aba)    Masseteric  nerve  (A^.  massetericus). 

{abb)   Anterior  and  posterior  deep  temporal  nerves  (iVn. 

temporales  profundi  anteridr  et  posterior). 
{abc)   Buccinator  nerve  {N.  buccinator  ins), 
{abd)    External  pterygoid  {N.  pterygoideus  externus). 
(abe)    Internal  ptei^^-goid  {N.  pterygoideus  internus). 
{ac)   Auriculotemporal  nerve  {N.  auriculotemporalis) . 

{aca)    Nerve  of  external  auditory  meatus  {N.  meatus  au- 
ditorii  externi). 
{acaa)   Branch  to  tympanic  membrane   {ramus 
membranae  tympani). 
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Tlie  (itlK'i-  ln'anches  li:n'e  been  already  studied,  viz. — 
((((■())    Pai'utid  rami   (rami  paniliiJcl). 
(((re)    Auasloinulic    with    the    facial     {niiiii    aiMstomolicl 

III  III   X.   faridli). 
(aril)    Aulei'iov  aiivieular  (A'«.  aurlculares  anteriures). 
[avr)    Sii|ieiiicial  teiiip(ii'al  rami   (rami  Irnijiorulcs  sujier- 
/iriillrs  ) . 
(ad)    IjiiiS'iial  nerve   (A'.  Iniinuilis)    ( Iji'aiu-lies  studied  later). 
(av)    Liferior  ahcular  uer\-e    (A'.   (ilrrnUirin  inferior)    (O.   T.   in- 
ferior  cleulal). 
(ma)    Mylohyoid  lUTve  (A',  niijlohiioideus). 
Other  l)i-aiu-lies  sludied    later. 
(6)    Chorda  tyniiiaui  ol'  X.  iuteruiedius. 

(c)    Otic  ,y'aii,a'liou    (iiaiii/h'iin  ulicniii).     This  can  be  exposed  now,  but 
can  be  better  studied  later. 

Mandibular  Canal. 

The  mandibular  canai  (caiialis  mandihularis)  (0.  T.  inferior 
dental  canai)  is  somewhat  difficult  to  open. 

With  Hey's  saw,  mallet  and  chisel,  and  bone-forceps  remove 
the  outer  compact  layer  of  the  mandible  so  as  to  expose  the  con- 
tents of  the  canal.     Study  the  following: 

(a)   Inferior    alveolar    artery    (A.    alveolaris    inferior)     (0.    T.    inferior 
dental). 

(aa)  Mylohyoid  ramus  (ramus  mylohyoidcus)    (not  in  the  canal). 

(ab)  Mental  artei'y  (A.  menlalis). 

(h)    Liferior    alveolar    nerve     (A',    alccnlaris    inferior)     (0.    T.    inferior 
dental). 

(ba)  Inferior  dental  plexus  (plexus  dentalis  inferior). 

(baa)    Inferior  dental  rami  (rami  dentales  inferiores). 
(ball)    Inferioi-  gingival  rami   (rami  ijine/irales  inferiores). 

(bb)  Jlylohyoid  nerve  (N.  miiloluioideus)    (not  in  the  canal). 
(be)   Mental  nerve  (A',  wentalis). 

(bea)    lianii  to  chin   (rami  mentale^i) . 

(bcb)    Rami  to  lower  lip  (rami  labiales  inferiores). 


SUBMAXILLARY    REGION. 

Draw  the  tongue  forcibly  forward  and  stitch  the  tip  of  it  to 
the  end  of  the  nose.  Throw  the  head  backward  to  the  full  extent 
and  turn  slightly  to  tbe  o]iposite  side. 

Mylohyoid  Muscle  (M.  mylohyoideus)  and  Subjacent  Structures. 

The  structures  wliich  have  been  dissected,  cut  superficial  to 
this  muscle,  may  now  lie  reflected.  ( "iean  the  muscle.  Study  its 
form,  position,  origin,  insertion,  action,  and  innervation.     Cut 
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EamiiR  anastomotK  us 
cum  n.  hypogljss 


Fig.  112. 

Papillae  J'olia.tae  Bruneli  to  the  mucous  membrane  of  tlie  moiith-cuvity 

Margo  lateralis  Ungaae  i.       .  ^r  ,  -.,..,  ^       ■ 

-^  .-        .  Mucous  mritihrmtf  oj  thr  isthmus faucniin 

\  \       \   IniK  1  ills 


silki  jxihilina 

shilnii/ussns 

sIll/njihiirflD'/ci/S 

^'■l(.ii^s(.>i>liMryiig'eus 

X.  hypd.dn.ssns 

.1/.  roiislrifiur 
■pliiiriinilis  nio/ius 

X.  Iiiryn^'i'us 

superior 

Eariius  iiitcrnns 

In/,  hi/otlii/ifoiih  urn 
'ki/crit/r 

Pamus  exttTuus 
)/  thyrrophanj)i;/rns 


M.  cricophnvij >!<!(' II R 
N.  liiryngeus  inferior 


Rami  nesophag-ei 


Rami  trirhLile^ 


N^.  reenrrens 


The  distribution  of  the  Nn.  linguali.s,  glossopharyngeus-,  and  liypoglossus,  and  also  of  the  Nn.  laryu- 
geus  superior  and  recurrens.  The  head  and  neck  viscera  are  isolated.  The  upper  part  of  tbe  thyrei.id 
gland  has  been  removed.     (After  Toldt,  Anat.  Atlas,  Wien,  1903,  3  Aufl.,  p.  8^0,  Fig.  1323.) 
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through  the  muscle  close  to  the  linea  o)jli(jua  uiaudibuhTe  and 
along  the  median  raphe  and  turn  it  downward  over  the  hyoid 
bone.  Saw  through  the  corpus  mandil)uiae  a  little  lateral  from 
the  median  line.  Lift  the  edge  of  bone  and  fasten  it  by  a  suture 
to  structures  above.  Avoid  injury  to  the  mucous  membrane  in 
the  floor  of  the  mouth. 

Beneath  the  mylohyoid  muscle  study  carefully  the  following: 

Mitsrles. 

{a)   Hyus'li'ssus  muscle  {M.  hi/oglossus). 

(b)  Styloglossus  muscle  {M.  .^ti/Ioglossus). 

(c)  Genioglossus  muscle  {M.  ijenioglossus). 

(d)  Geniohyoid  muscle  (M.  (jeniohijoideus). 


Fig.  113, 


A.  maxillariji  exUTiui 
IvI.  ma.sseterii'ii.'-, 
M.  styl'^hyoidfiT^ 
Gi.  pari.itis 


Gl.  siibmaxillaris 

!  M.  hyoglossns 

i  M.  mvlohyoideus 


V  liiisrnilis 


M  (HUdlnuid. 


V.  facialis  [instiTicir  :  ;  M.  thj  u/uhyoideus 

X,  liy]ioglos,siis;  :  ,V,  fhyR'uidca  sn[KTi(.ir 

A.  carotis  externa-  'X.  larynpfevis  siipiTinr 

The  striH'turr.s  in  tin-  submaxillary  region.     (After  TIaeckcl  in  Atlas  drs  T.ipoLrraph.  Anat.  des 

Mciisi'li,— V.  Bunk'k'ljun,  Haei/kel,  and  Frohau— Jena,  19U1,  l-'ig.  -49.) 


Nerves.     {¥\^.  112.) 

{a)    LiiJi^'ual  uervc  (A'.  Jingualis). 

{(Id)    Siililin.ii'Lial  lU'iAC  (N.  suhl/nuualis). 
{(.ih)    Lin,i;'ual  rami   {ranil  lii/finalrs) . 

(b)  IIy|io.i;'l(issal  nerve  (iV.  hi/j)o</lnssu.s). 

(Ixf)    ljiii,!^'iial  7'aiiii   (  rurni  I'nniHalt's) . 

Wlial  timselcs  ai'r  iiiiieiA'ated  by  tlie  N.  liypo^i'lossus'? 

(c)  Sulnnaxillai'y  i^'anuiinn    { (iinujVion  .sHh))ia.ril}ai'i.' ) . 
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To  find  this  dissect  in  the  interval  between  the  N.  lin- 
sualis  and  the  deep  part  of  the  giandula  submaxillaris. 
Find— 

(ca)  Branches  communieating  with  the  lingual  nerve  {rami  com- 

municantes  cum  N.  linguali) . 

(cb)  Submaxillary  rami  (rami  suhmaxiUares). 
(d)   Glossopharyngeal  nerve  (iV.  glossopharyngeus) . 

How  does  it  behave  as  regards  the  M.  hyoglossus  ? 
Arteries. 

(a)   Lingual  artery   (^4.  Ungualis).      (Fig.   113.) 

Veins. 

(a)   Lingual  vein  (V.  Ungualis). 

(aa)    Sublingual  vein   ( T'.  sublingualis). 

(ah)   Companion   veins   to   hypoglossal   nerve    (Vv.    comites  N. 
hypoglossi). 

Salivary  Glands. 

(a)  Deep  part  of  submaxillary  gland  (giandula  submaxillaris). 

(aa)    Submaxillary  duct   (ductus  submaxillaris    [Whartoni]). 

(b)  Sublingual  gland  (giandula  sublingualis). 

(ba)  Larger  sublingual  duet  (ductus  sublingualis  major)    (0.  T. 

duct  of  Bartholin ) . 

(bb)  Smaller  sublingual  ducts  (ductus  sublinguales  minores)  (0. 

T.  duets  of  Rivini). 

Hyoglossal  Muscle  (M.  hyoglossus). 

Study  its  form,  position,  origin,  insertion,  action,  and  inner- 
vation. Then  detach  it  from  tlie  hyoid  bone  and  refiect  it 
upward.    Study  the  structures  beneatli. 

Arteries. 

(a)   Lingual  (A.  Ungualis)  in  its  second  and  third  parts. 

(aa)  Dorsal  rami  of  tongue  (rami  dorsales  linguae). 

(ab)  Sublingual  artery  (^1.  sublingualis). 

(ac)  Deep  artery  of  tongue  (A.  profunda  linguae)   (0.  T.  ranine 

artei-y). 
Veins. 

(a)   Tributaries  of  lingual  vein. 

(aa)   Companion  veins  of  lingual   artei^    (Vv.   comites  A.   Un- 
gualis). 

DEEP  DISSECTION  OF  NECK. 
Stylopharyngeus  Muscle  (M.  stylopharyngeus).  (Vide  Spalteholz, 
Fig.  53I-) 
Remove  the  calvarium;  sponge  the  floor  of  the  skull-cavity 
with  alcohol.  Cut  through  the  venter  posterior  M.  digastric! 
near  its  origin  from  the  incisura  mastoidea  of  the  temporal  bone, 
and  turn  it  forward  and  downward.    At  this  point  observe  the 
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anastomotic  ramus  cumieetiiig  tlie  facial  with  the  glossopharyn- 
geal nerve  (riiiinn;  aiuistuiHoficiis  cidu  N.  glussopharijngeo). 
From  wliieli  branch  of  the  N.  facialis  does  it  come  ?  Cut  through 
the  A.  carotis  externa  at  a  point  just  inferior  to  the  terminal 
l)ifurcation  into  the  A.  temporalis  su]ierficialis  and  the  A.  maxil- 
laris  interna;  cut  through  also  the  A.  auricularis  i)Osterior  and 
the  A.  oeci]iitalis  at  their  origins  and  turn  the  A.  carotis  extei-na 
forward  out  of  the  way.  Clean  the  M.  stylopharyngeus,  avoid- 
ing injury  to  the  X.  glossopharyugeus.  Study  the  form,  jjosition, 
origin,  action,  and  innei'vation  of  the  muscle.  The  insertion  can 
he  seen  best  at  a  later  stage  of  the  dissection. 

Internal  Carotid  Artery   (A.  carotis  interna). 

With  bone-forcei>s  cut  through  the  base  of  the  processus  sty- 
loideus  and  reflect  it,  with  tlie  nmscles  attached  to  it,  downward 
and  forward.  The  vessels  and  nerves  more  medially  situated 
may  now  be  carefully  dissected  out  of  the  tough  fascia  in  which 
they  lie  and  traced  u]i  to  the  base  of  the  skull.  Secure  the 
pharyngeal  rami  of  the  X.  vagus  early;  they  will  be  found  on 
the  lateral  surface  of  the  A.  carotis  interna.  Study  with  especial 
care  the  interval  between  the  V.  jugiilaris  interna  and  the  A. 
carotis  interna  just  beneath  the  base  of  the  skull. 

"WHiat  is  the  level  of  origin  of  the  A.  carotis  interna  ?  How 
does  it  pass  into  the  cranial  cavity?  Study  carefully  the  compli- 
cated relations  of  its  cervical  portion.  AVhy  is  its  proximity  to 
the  pharynx  and  palatine  tonsil  emphasized  in  the  text-hooks? 

Smaller  Arteries  deep  in  the  Neck.     (Vide  Spalteholz,  Figs.  441  and 
442.) 

(o)   Ascending  pharynseal  artery  (^1.  phariingca  ascendens) . 

Note  its  relations  to  tlio  A.   carotis   interna   and  to  tlie 
pharynx.     Stndy  I  lie  following  bi'anches  : 

iaa)   Pliaiyngeal  rami  {rami  pliarfoii/ci) . 

{ab)    Posteiior  meningeal  (^4.  mriiiii</ra  jxi.sti'riur) . 

iac)    Inferior  tympanic   (A.  Ii/ni jiaiiica  iiifcriar). 
(b)    Ascending  jialatine   bi-anch    of   external   maxillaiy    (A.    iialaliiKi   a.^- 

cotdrti.s)    ( ().  T.  inferior  palatine). 
((•) 'Tonsillai- ramus  of  external  maxillarj'  ()t/»(h.s  hnisillails)    ( ().  T.  lon- 

sillitic  artery). 

Internal  Jugular  Vein  (V.  jugularis  interna)   and  its  Tributaries. 

With  wbat  cerebral  sinus  is  the  internal  jugular  vein  con- 
tinuous ?  What  are  the  relutiotis  of  the  vein  in  the  jugular  fora- 
men ?     Where  is  tlie  superior  bulb  of  the  jugular  vein   {hulhus 
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venae  jugularis  superior)  situated?  What  is  tlie  relation  of  tins 
vein  to  the  other  structures  contained  within  the  "  \'ascuhir 
sheath"  of  tlie  deep  cervical  fascia?  Observe  the  entrance  of 
the  inferior  petrosal  sinus  (sinus  petrosus  inferior)  into  the 
superior  bulb  of  the  vein.  Pass  a  probe  through  the  sinus  from 
the  skull  cavity  into  the  bulb.  Find  the  pharyngeal  plexus 
iplexiis  pharyngeus)  and  tri))utary  veins  (Vv.  pharyngeae). 
The  following  tributaries  of  the  internal  jugular  have  been 
studied  already,  but  they  may  now  be  reviewed  with  advantage: 

(a)  Lingual  vein  (  T'.  linyiuUis). 

(b)  Supt'i'ior  thyreiiid  N-riiis  (I'r.  tlii/rciiidiiii-  sKjirriorcs) . 
((•)    Oouinion  facial  \'ein   (  I'.  fiK-ialis  voniniuiiin) . 

Slit  open  the  internal  jugular  vein  and  observe  the  valve. 
In  what  part  of  the  vein  is  it  situated?  IIow  many  flaps  are  to 
be  seen? 

Hypoglossal  Nerve   (N.  hypoglossus).     (Vide  Figs.  92  and  112.) 

Divide  the  V.  jugularis  interna  hve  centimetres  below  the 
base  of  the  skull  and  tui-n  the  upper  part  upward  so  as  to  expose 
the  N.  hyi)Oglossus  better  as  it  emerges  from  the  canalis  !iy]K)- 
glossi  (().  T.  anterior  condyloid  foramen).  Note  the  close  con- 
nection of  the  nerve  with  the  gujiglion  )i(ulosiini  of  the  N.  vagus. 
At  what  ixjint  does  the  N.  hypoglossus  entei'  the  anteii(jr  triangle 
of  the  neck?  Note  its  relation  to  the  A.  occipitalis.  Demon- 
strate, if  possible,  the  l)ranches  of  conmiunication  (1)  with  the 
superior  cervical  ganglion  of  the  symiiathetic,  (2)  with  the  gan- 
glion nodosum  of  the  N.  vagus,  and  {'■:>)  especially  with  the  Nn. 
cervicales  I.  and  II.  What  is  the  significance  of  the  fibres  to  the 
N.  hypoglossus  from  the  cervical  nerves?  Make  a  list  of  (1 )  tlie 
muscles  supi)liedhy  the  N.  hypoglossus  pi-ojter  and  (2)  the  nms- 
cles  supplied  by  fibres  of  cervical  nerves  running  in  the  N. 
hypoglossus.  Eeview  the  branches  of  the  N.  hy])oglossus  ali'cady 
studied, — viz.,  (1)  ramus  descendens,  (2)  ansa  hypoglossi,  (•'!) 
ramus  thyreohyoideus,  and  (4)  rami  linguales. 

Accessory  Nerve  (N.  accessorius)   (O.  T.  Spinal  Accessory).     (Vide 
Fig.  92.) 

What  is  its  relation  to  the  N.  vagus  and  N.  glossopharyngeus 
in  the  jugular  foramen  ?    Study — 

(a)    Tnlenial  ramus  (ramus  intrriuis)    (0.  T.  accessory  portion).     Follow 
it  to  where  it  fuses  witli  the  N.  vaii'us. 
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(b)  Extei-iial  ramus  (ramus  externus)  (0.  T.  spinal  portion).  Follow  it 
to  the  sternocleidomastoid  muscle.  Its  peripheral  distribution  has 
been  studied  in  the  neck. 

Vagus    Nerve    (N.    vagus)    (O.    T.    Pneumogastric    Nerve).      (Vide 
Fig.  92.) 
Study  the  two  ganglia  from  the  cells  of  which  its  constituent 
sensory  fibres  arise : 

(a)  Upper  or  jugular  ganglion   {ganglion  jugulare)    (0.  T.  ganglion  of 

the  root). 

(b)  Lower  or  knotty  ganglion  (ganglion  nodosum)   (0.  T.  ganglion  of  the 

trunk). 

In   special   dissections   from  the  museum,  with   the   aid  of 
models  and  atlases,-  study  the  following: 

(a)   Meningeal  ramus  (ramus  meningcus)    (0.  T.  recurrent  branch). 
(h)   Auricular  ranuis  (ramus  auricularis)   (0.  T.  Arnold's  uerve). 

(c)  Anastomotic  ramus  with  glossoi^haryngeal  nerve   (ramus  anaslomoti- 

cus  cum  N.  glossophargngco) . 

The  following  branches,  already  examined  in  the  dissection 
of  the  side  of  the  neck,  may  be  conveniently  reviewed : 

(a)  Pharyngeal  rami   (rami  pliargngci ). 

(b)  Superior  laryngeal  nerve  (N.  lari/ngeus  superior). 

(ba)  External  ramus  (ramus  crtfrnus). 

(bb)  Liternal  ramus  (ramus  iulfrnus). 

(be)   Ramus  anastomosing  wilh   inferior  laryngeal  nerve    (ramus 
anastomoticus  cum  N.  largngeo  infcriori). 
ic)    Superior  cardiac  rami  (rami  cardiaci  superiores). 

(d)  Depressor  nerve   (N.  dejiressor). 

(e)  Recurrent  nerve  (A^.  rccurrens)   (0.  T.  recurrent  laryngeal). 

The  other  branches  are  studied  when  the  thorax  and  abdomen 
are  dissected. 


Glossopharyngeal  Nerve  (N.  glossopharyngeus).     (Vide  Fig.  112.) 

Examine  its  relations  in  the  juguhar  foramen.    Find  the  two 
ganglia  wliich  give  origin  to  those  of  its  fibres  that  are  sensory: 

(a)    Upper  ganglion  (ganglion  sujicrius)    (O.  T.  jugular  ganglion). 
(6)   Lowei'  or  petrous  ganglion   (ganglion,  pel rosum)    (O.  T.  ganglion  of 
Andersch). 

Find  as  many  of  the  branches  of  the  N.  glossopharyngeus  in 
your  own  dissection  as  you  can  and  su])])h^ment  the  study  of  the 
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cadaver  by  that  of  museum  preparations,  models,  and  atlases; 
include  the  following : 

(a)  Tympanic  nerve   (A^.  tympanicus)    (0.  T.  Jaeobson's  nerve).     (Yide 

Spalteholz,  Fig.   773.) 
(aa)    Tympanic  plexus  (plexus  tympanicus  [Jacohsoni}) . 

(aaa)  Superior   caroticotympanic   nerve    (iV.    caroticotym- 

panicus  superior). 

(aab)  Inferior    caroticotympanic    nerve    (A^.    caroticotym- 

panicus  inferior). 

(aac)  Tubal  ramus  (ramus  tubae). 

(b)  Ramus  anastomosing  with  the  auricular  branch  of  the  vagus  (ram its 

anastomoticus  cum  ramo  aurieulari  N.  vagi). 

(c)  Pharyngeal  rami  (rami  pharyngei). 

(d)  Stylopharyngeal  branch  (ramus  stylopharyngeus) . 

(e)  Tonsillar  rami  (rami  tonsillares)   (0.  T.  tonsillitic  branches). 
(/■)   Lingual  rami  (rami  linguales)   (0.  T.  terminal  branches). 

Cervical  Part  of  Sympathetic  System  (Pars  cervicaHs  S.  sympathici). 

Note  that  the  sjinpathetic  trunk  {truncus  sympathicus)  in 
the  neck  has  only  three  ganglia  upon  it.     (Fig.  92. ) 

(a)  Superior  cervical  ganglion  (ganglion  cervicale  superius). 

What  evidence  is  there  that  it  represents  four  segmental  sympa- 
thetic ganglia? 

(b)  Middle  cen'ical  ganglion  (ganglion  cervicale  medium). 

Why  does  it  probably  correspond  to  two  piimitive  ganglia? 

(c)  Inferior  cervical  ganglion   (ganglion  cerviccde  inferius). 

Note  that  it  represents  at  least  two  segmental  ganglia. 

Study  the  exact  level  and  relations  of  each  of  these  ganglia. 
Find  the  rami  communicantes  connecting  them  with  the  Xn. 
cervicales. 

How  much  have  you  made  out  in  your  dissection  of  the  fol- 
lowing : 

(a)  JngnlaT  neTxe  (N.  jugidaris). 

(b)  Internal  carotid  nerve  (N.  caroticus  intermis). 

(c)  Internal  carotid  plexus  (plexus  caroticus  internus). 

(d)  External  carotid  nerves  (Nn.  carotid  externi). 

(e)  External  carotid  plexus  (plexus  caroticus  externus). 

(f)  Superior  thyreoid  plexus  (plexus  thyreoideus  superior). 

(g)  Lingual  plexus  (plexus  lingualis). 

(h)   External  maxillary  plexus  (plexus  maxillaris  externus). 

(i)    Sympathetic  root  of  submaxillary  ganglion    (radix  sympathica   gan- 

glii  submaxillaris , . 
(j)    Occipital  plexus  (plcrus  occipitalis). 

(k)   Posterior  auricular  plexus  (plexus  auricularis  posterior). 
(I)    Superficial  temporal  plexus   (plexus  temporalis  superficiaUs) . 
(m)  Internal  maxillary  plexus  (plexus  maxillaris  internus). 
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(»|  ('oiuiiinii  carotid  jjlexiis  (jilcjiifi  c<ir(iliri(i:  cmiiiiiHiiis) . 

(ii)  ljai'yiiu'ii|iliarYiimMi  rami   {nniii  lariiiniiiphiirijniiri) . 

(p)  iVsceiuliiii;'  pliaiyiiycal  ]ilfXiis   ( [ileus  pliiii\i/iii/i'iis  nsiciiiiens). 

(q)  Sii[)ei'iiii'  eardiac  iil'1'V('  (iV.  cdrdiucus  sii/irriur) . 

(r)  Middli'  cai'diae  iicr\-c  (A.  r((c<//rt('»,s  iin-iliits}. 

(s)  Sul.>(.-la\'iaii  lnop   {ini.sa  snlnhirid  \  \"n'iissi'iiii]) . 

(I)  liil'ei'iiii'  cai'diac  uciac   (A',  ranliiniis  iiifrrior). 

ill)  Siibidaviaii  plexus   {  plr.nis  siihclai'iiis  ) . 

( /■ )  hitei'iial  iiiauiiiiary  plexus  {plr.iiis  hianiiiiiiiius  inlemas). 

(«■)  Iut'eri(]]'  tliyrcnid  |ilexus   (p/i.ni.s  Ihiinoidciis  inferior). 

(r)  W'l'li'bral  jile.xus   i  jilr.nis   lyrlrbrdUs) . 

Note  that  all  the  al)ove,  except  (a),  iO,  (o),  {q),  [r),  (s),  (t), 
are  ])lexuses  about  the  larg'er  ai'teries. 

Lateral  Straight  Muscle  of  the  Head  (M.  rectus  capitis  lateralis). 
(Vide  Spalteholz,  Fig.  304.) 
Cleau  the  iiiusele;  iind  its  origin  and  its  insertion.  What  is 
its  action  ?  What  nerve  su|>i)lies  it  ?  Find  the  ranuis  anterior  of 
the  first  cervical  nerve.  How  is  it  related  to  the  M.  rectus  capitis 
lateralis:'  How  is  the  first  looj)  of  the  plexus  cervicalis  formed? 
Divide  the  attaclmient  of  the  M.  rectus  capitis  lateralis  close  to 
the  transverse  jirocess  of  the  atlas  and  turn  tlie  muscle  upward. 
Sever  the  origin  of  the  Af.  ol)li(|Uus  capitis  superior.  Find  the 
nerve  to  the  'SI.  rectus  cajjitis  lateralis  and  follow  it  to  its  origin 
from  tlie  first  cervical  nerve  (N.  .siihoccipitali.s). 


STEUCTURES    TX    FOSSA    (TtANTT    MEDIA. 

Removal  of  Dura  Mater. 

(»)  ( 'ul  tliriiuaii  llie  dura  iiuiler  just  lateral  from  the  openings  tliroug:li 
wliieli  (lie  111.,  lA',,  and  \'.  nerx'es  ]iass,  froui  the  ))i'oeessus  oli- 
uoideus  anterioi'  to  the  apex  pyi'auiidis  (O.  T.  ti|)  of  petrous  hone). 

(h)  Cut  Ihroimli  Ihe  dura  uiatei-  from  the  apex  pyramidis  haekward  and 
la|i'rah\'ard  aloiii;  the  line  of  the  sinus  ])elrosus  s\ipei-ior  as  far  as 
I  he  salens  siij'imudeus. 

(e)  Cul  tlii'on,'4h  Ihi'  dura  from  (he  |ji'oeessus  eliiioideus  aulerior  lateral- 
ward  ami  foi-\vard  alont;'  the  jiosternu'  mariiin  of  the  ain  parva  of 
the  sphenoid  hone  to  ils  latei-al  extreuiily. 

Fift  the  dura  carefully,  kee))ii]g  the  edge  of  the  knife  close 
1<i  the  iiicmhrtiue,  and  thus  avoid  injury  to  the  nerves  attached 
to  it  beneath. 
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Cavernous  Sinus  (Sinus  cavernosus).     (Vide  Fig.  114.) 

Where  is  it  situated  ?  What  are  its  boundaries  ?  Wliat  im- 
portant structures  pass  through  it?  Note  the  following  tribu- 
taries : 

(a)    Superior  ophtliahnie  vein  (  T'.  opiithalmica  superior), 
(h)    Inferior  ophtlialiiiic  vein  (  F.  ophthalmica  inferior). 
(c)    Sphenoparietal  sinus  {sinu.^  splienopjarietalis). 


Arteries  of  the  Region. 

(a)    Internal  oai-otid  artery   (.1.  carotis  interna).     Hoav  dues  il  enter  the 
c)-anial  cavity?     Study  its  course. 
(aa)    Ophthahiiic  ai'leiy  (A.  ophthalmiru) .     (  \'ide  Fi^.  117.) 


Fk;.   114. 


N.  ociilcunutuiiii.s 


Hypophysis 


Sinus  sphunoidiilis 


Histological  section  pas-sing  in  a  irontal  plane  through  the  h\-[io]ihysis,  arlnlt  (after  Lunger).    (From 
Poirier  et  Charpy,  Traite  d'Anat.  htim.,  Paris,  1901,  'i  e<i.,  t.  ii.  y.  7ti7,  P'ig.  197.  j 

(h)   Middle  meningeal  artery  (A.  meningea  media).     Through  what  open- 
ing does  it  enter  the  middle  cranial  f o.ssa  ?    In  what  portion 
of  your  dissection   did  you  meet   with   the   origin   of  this 
artery?     Find  the  following  hranches: 
(6a)    Superficial  petrosal  ramus  (ramus  petrosus  superficialis). 
(hb)    Superior  tympanic  artery  {A.  tympanica  superior), 
(c)   Accessory   meningeal    ramus    (ramus    meninr/eus    accessorius)    of    A. 
meningea  media.     Look  for  it  entering  the  skull  through  the  fora- 
men ovale. 


Nerves  of  the  Region. 

(a)   Trigeminal  nerve   (.V.  trigeminus)   (0.  T.  N.  cerebralis  V.). 

Observe  the  exact  position  of  the  lar,ger  portion  (portio 
major)  (sensory)  and  of  the  smaller  portion  (portio 
minor)  (motor)  and  their  relations  to  the  semilunar  gan- 
glion (ganglion  semilunare  [Gasseri])  (0.  T.  Gasserian 
ganglion),  the  cells  of  which  give  origin  to  the  sensory 
fibres  of  the  nerve  (vide  Fig.  115).  Read  carefully  a  de- 
scription of  the  semilunar  ganglion  in  your  systematic  text- 
18 
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liook  and  coinpave  this  with  the  findings  iu  the  cadaver. 
Study  the  nmde  of  formation  of  tlie  cavum  Meckelii.  Ex- 
amine the  three  great  trunks: 

(aa)  Ophthalmic  nerve    {N.   ophthaJtnicus) . 

(ab)  Maxillary  uerve  (N.  jiiaxiUaris)   (0.  T.  superior  maxillary). 

Fig.  115. 

N.  lacriuiiilis    N.  nasooilinris 


Ganglion  ciliare 

N.  supratroclilearis 

N.  ethmuidalis  j 

N.  infratrochlearis      .       |  : 

N.  sapraorbitalis  ;  ; 


N.  zygoma  tic  us 


Kami  alveolan. 

superiores 


Nn,  fialatin 


Ganglion  fipliemipalatinum 

;       N.  eanalis  pterygoidei  i  Vidii) 
;        ■,     Plexus  carotieus  internus 

I  ;  i  Ganglion  oticum. 

i  :  i  i    Ganglion  .st^milunare  (Gasseri) 

'■  i  ;  i      :        Portin  major      '{  ^-r  .  ■ 

I  I  :  M        ;    Portio  minor  P-'"Semin, 

N.  pctrosuR  snper- 

ticialis  major 
]    N.  pt-trost]s  sufior- 
ricialis  minor 
Chorda  tjTopani 


Ganglion 
eervioale 
snperlns 
\N.  ftl\'eoIftris 
inferior 

sKn.  rarotici 
extcrni 


,    Ganglion 
submiixillare 


^Plexus  oaroticiis 
extonuis 


^Plexus  mnxillaris 
externiis 


■1.  carolis  communis 


Plexus  alveolaris  inferior 


N.  montalis 
Behematic  re[iresentatioii  of  th..-  N.  IrigemhuiK  and  i(s  connections.     (After  Toldt,  Annt.  Atlas, 
^^  ien,  VMi,  :;  Aiitl.,  ]).  .sr»',!,  Fig.  ]2ys. ) 


(ac)   Mandibular  iieiTO   {N.   mfuidibxlaris)    (0.   T.  inferior  maxil- 
lary). 

T)(>  tlu'so  ti'iuiks  ai'ise  from  the  convexity  or 
from  tlie  coneavity  of  llie  ^an^iion  ?  Witli  which 
is  tlie  motor  root  (poriio  minor)  combined?  Find 
the  folloAvin^-  brandies  of  the  N.  ophthalmicus: 
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(aea)   Frontal  uerve  (N.  frontalis), 
(ach)   Laeriiiial  nerve  (N.  lacrimalis). 
(ace)   Nasociliary  nerve  (N.  uaxociliaris). 

Through  what  openings  does  the  N.  maxillaris 
leave  the  skull?     Find  the  meningeal  branch   (iV. 
meningeus    (medius)).      Through    what    openings 
does  the  N.  mandibularis  leave  the  skull?    Observe 
its  relation  to  the  ramus  meningeus  aeeessorius  of 
the  A.  meningea  media. 
(h)   Oculomotor  nerve  (N.  oculomoloritis)   (().  T.  N.  cerebralis  III.). 
(ha)    Superior  branch  (ramus  superiur). 
(bb)    Inferior  branch  (ramus  inferior), 
(c)   Trochlear  nerve   (N.  Irochlearis)    ( O.  T.  nen-us  patbeticus;    N.  cere- 
bralis IV.). 
((I)   Abducent  nerve  (jV.  abducens)   (0.  T.  N.  cerebralis  VI.). 
(c)    Cavernous  plexus  of  .sympathetic  (fdexus  cavernosus). 
(/')    Larger  suijeificial  petrosal  nerve  (V.  petrosus  superficialis  major), 
(g)   Smaller  superhcial  petrosal  nerve  (N.  petrosus  superficialis  minor). 


ORBIT. 

Removal  of  Roof  of  Orbit  (Facies  superior  orbitae). 

Chisel  away  the  thick  bone  forming  the  cranial  wall  above 
the  aditus  orbitae,  but  leave  unbroken  the  supraorbital  margin 
{margo  supraorhitali.s).  Remove  carefully  the  whole  of  the  thin 
roof  of  the  orbit  {parks  superior).  With  bone-forceps  cut  away 
that  part  of  the  ala  parva  of  the  sphenoid  bone  which  forms  the 
superior  orbital  fissure  {fissura  orbitalis  superior)  (0.  T.  sphe- 
noidal fissure).  Cut  away  the  processus  clinoideus  anterior. 
The  periosteum  of  the  paries  superior  is  now  exposed;  note  its 
continuity  with  the  dura  mater  through  the  superior  .orbital 
fissure.  Cut  through  it  sagittal iy  midway  between  the  lateral 
and  medial  walls  of  the  orbit  and  also  transversely  near  the 
anterior  margin  of  the  paries  superior.  Reflect  the  two  halves 
medialward  and  lateralward  respectively.  Grasp  the  front  of 
the  bulbus  oculi  with  forceps,  pull  it  forward,  and  fasten  to  the 
nose  by  means  of  needle  and  thread  passed  through  the  tunica 
conjunctiva  bulbi.    Avoid  ]ierforation  of  the  eyeball  proper. 

Frontal  Nerve  (N.  frontalis). 

Find  it  lying  upon  the  upper  surface  of  the  M.  levator  pal- 
pebrae  superioris.  Clean  it  and  the  up]ier  surface  of  the  muscle, 
avoiding,  in  front,  the  A.  supraorbitalis.  Study  the  following 
branches  of  the  N.  frontalis  : 
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(<0    Supniovbit;)!  nerve  (A'.  supraorbilaVis) . 

(b)    Frontal  nunns  {niiinit!  froiilalis). 

((■)    Sui)rati-oehiear  nei've   (A',  sitjiral njchlcaris}. 

The  periplierai  disti-i))ution  of  these  nerves  has  already  been 
studied  in  the  dissection  of  tlie  face. 

Trochlear  Nerve  (N.  trochlearis)  (O.  T.  Patheticus,  or  Fourth  Cran- 
ial Nerve). 
Carefully  remove  the  fat  along  the  medial  wall  of  the  orbit 
until  the  M.  obliiiuus  is  found.  On  its  hinder  part  find  the  troch- 
lear nerve.  Notice  the  abundance  of  fat  in  tlie  orbit  {corpus 
adiposnut  orhifae). 

Lacrimal  Nerve  (N.  lacrimalis). 

Look  for  it  on  the  lateral  wall  of  the  orbit  along  with  the  A. 
lacrimalis  above  the  superior  margin  of  the  M.  rectus  lateralis. 
Besides  the  branches  to  the  lacrimal  gland,  secure  the  anasto- 
motic ramus  to  the  zygomatic  nerve  (ramus  anastumoticus  cum 
N.  zygomatico).  The  student  will  recall  having  studied  the  ter- 
minals of  the  N.  lacrimalis  {rami  palpehrales)  in  the  dissection 
of  the  uppei'  eyelid. 

Elevator  Muscle  of  Upper  Eyelid  (M.  levator  palpebrae  superioris). 
Study  this  muscle  carefully.    On  lifting  it,  the  minute  branch 
of  the  N.  oculomotorius  innervating  it  maj'  be  seen  approaching 
it  from  the  u]iper  surface  of  the  M.  rectus  superior. 

Lacrimal  Glands. 

(a)  Supei'ioi'  laetinial  shin'l   (glatidnla  lacrinialis  suprrior). 

(b)  Interior  laerinial  gland   d/laniiula  hicrinictJis  inferiar) . 

(r)   Aeeessory    lacrimal    glanils    [inconstant]     {rjlandulac    lacrimalcs    ac- 

ci'ssririae) . 
id)   Excretory  ductules  {ductnli  e.rcrrtfirii  [Gl.  Ia<rimalis]). 

Fascia  of  Eyeball  (Fascia  bulbi  [Tenoni])  (O.  T.  Capsule  of  Tenon). 
Divide  the  N.  frontalis  in  the  middle  of  the  orl)it  and  reflect 
the  stumps.  Chit  through  the  M.  levator  sujierioris  in  the  middle 
and  reflect.  Witli  the  point  of  a  sliarp  narrow-l)laded  knife 
triake  an  oblique  valvular  o])ening  into  the  eyeball  at  the  junction 
of  cornea  and  sclera.  Tntro(hice  the  ti])  of  a  blow-pipe  and  inflate 
the  eyeliall  witli  air.  On  witlidrawal,  the  valve-like  character 
of  the  opening  pre\'ents  the  escai)e  of  the  air.     Pick  up  with 
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forceps  the  upper  part  of  the  loose  bursa-like  tissue  {fascia  bulbt 
[Tenoni])  ((J.  T.  capsule  of  Tenou)  at  the  back  of  the  eyeball 
and  remove  a  bit  with  scissors.  Through  the  f)pening  thus  made 
introduce  the  handle  of  the  knife,  and  explore  the  interfascial 
space  {spatium  interfasciale  [Tenoni]).  Determine  the  extent 
of  the  space.  What  is  the  relation  of  the  tendons  of  tlie  eye- 
muscles  to  the  fascia  bulbi  ? 

Superior  Straight  and  Superior  Oblique  Muscles  of  Eye  (M.  rectus 
superior;    M.  obliquus  superior). 

Establisli  the  form,  position,  origin,  insertion,  innervation, 
and  action  of  each.  Examine  carefully  the  pulley  {trochlea) 
through  which  the  tendon  of  the  superior  oblique  muscle  runs. 

Fig.  116. 


M.  rectus 
-H|icri()i'  M.  leviitor  fialpcbral  superior 

M     il'liqnus  superi(.ir 


Va&i  0[)hthalniii 

M.  rectus  latcnLli--  —\-\ 

\i 

M.  roctu.s  iiiferit  i 

Siinis  maxillarr 

Frontitl  section  Ihroa^^h  thu  right  orbit  bcliiii  1  tin  1  ulbus    culi      1    stcrior  surface.    (From  Gegeiiljaur, 
Lelirb.  iler  Anat.  des  Jklis  II     I    l] /ll,    Isil        \nll     1   1    li.  p.  .W.),  Fig.  71:'>, ) 


Optic   Nerve   and   Neighborhood.      (Vide   Fig.    ii6.) 

Cut  through  the  M.  rectus  superior  and  reflect  the  ends. 
Beneath  its  jiosterior  ](art  find  the  ramus  superior  of  the  N. 
oculomotorius.  Remove  the  fat  over  the  o])tic  nerve  and  study 
the  following  structures: 

(a)    Optic  nerve  (A',  opiicns). 

(ll)    Nasiioiliaiy  nerve  (iV.  misnciliaris)   (0.  T.  nasal  nerve). 

(6a)    Long  root  of  ciliary  tiangliini   {nidi.r  loih/a  ganglii  ciliaris). 
(bb)   Long  ciliai-y  nerves  {Xn.  cilinrrs  loiKji). 
(Ix-)    Posterior  eUiiiioidal  nerve  {X.  cllinididalis  posterior) . 
(Iitl)    Antei'ior  ellinioiilal  neive  (X.  cl]nuiji(]alis  anterior), 
(be)    Infratroclileai'  ner\'e  (A',  infratroehlcnris). 

(bea)    Sn]M'i'ior  ])alpel)i'al  branch   {ramus  palpebralis  supe- 
rior). 
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(bcb)    Infeiior  palpebral  branch   (ramus  2:ialpehraJis  infe- 
riur)  (already  studied  in  dissection  of  the  face). 
(bf)   Anterior  nasal  rami   (rami  jiusah's  cmteriorcs)    (to  be  studied 
further  when  the  nasal  cavity  is  dissected). 
(c)    Ciliai-y  ganglion    ((jaiiglion  ciliare)    (O.   T.   lenticular  or  ophthalmic 
ganglion ) . 
(va)    Short  ciliary  nerves  (Nn.  ciliares  breves). 

Try  to  find  also  the  sympathetic  roots  of  the  ciliary  gan- 
glion {radices  sympathicae  ijanylii  ciUaris). 

Blood-vessels  of  Orbit. 

Arteries. 

(a)    Ophthalmic  artery  (A.  ophthahnica). 

(aa)    Central  artery  of  retina  (A.  ceuiralis  retinae), 
(ah)    Lacrimal  ai'teiy   {A.  laerinialis). 

(aba)   Lateral    palpebral    arteries    (Aa.    j^olpebralcs   lat- 
er ah' s). 
(ac)   Muscular  rami  (rami  museularcs). 


Fig.  117. 


N.  na.s(  tciliuris -- 


N.  othmoidilis  anteri(.)r 


— A.  opl)tlialniica 


—  \.  supraort)i talis 


A.  ctluiifiidulis  anterior 


V.  lacrimalis 


V.  o]->litl"ialmica 


V  oplitliahiiicM 


Relation  of  the  branelies  of  the  ii|ilitlialiiiir  arleiy  n,  ih,..  nerve.'..     (.Vfter  Toirier  ot  Cliarpy,  Truite 
il'Anal.  hum.,  Paris,  f'.iUl,  ;>  eil,,  t.  ii.  ]..  Ci'.is,  FI.l;.  Iii:',,i 


(ad)    Short    )>osterior   ciliai'y    aif cries    (Aa.    ciliares    posleriores 

b re  res ). 
(or)    Long    posterior    ciliaiy    arteries    (Aa.    ciliares    posleriores 

liDiijae) . 
(((/')    Aniei'ior  cilitiiy  jirteries   (Aa.  ciliares  (Oileriores) . 

(afa)    Episcleral  arteries  (.Ik.  ej)iselerides) . 

(afh)   Anterior  coii,juncti\'al  arteries  (Aa.  co)iju)ietivalcs 
aiili-riiires) . 


DISSECTION    OF    THE    HEAD    AND    NECK  279 

(ag)   Supraorbital  artery  (^1.  supraorhitalis). 
(ah)   Posterior  ethmoidal  artery  (A.  ethmoidalis  posterior), 
(ai)    Anterior  ethmoidal  artery  (A.  ethmoidalis  anterior). 
(aj)   Medial  palpebral  arteries  (Aa.  palpebrales  mediales).    Note 
especially — 

(aja)   Superior  tarsal  arch  (arcus  tarseus  superior). 

(ajb)    Inferior  tarsal  arch  {arms  tarseus  inferior). 

(ajc)   Posterior    conjunctival    arteries     (Aa.    conjuncti- 
vales  posteriores ) . 
(ak)   Dorsal    artei-y   of   nose    {A.    dorsalis   yiasi)     (0.    T.    nasal 

branch). 
(al)   Frontal  artery  (A.  frontalis). 

Veins.     (Tributaries  of  the  sinus  cavernosus.) 

(a)  Superior  ophthalmic  vein  (V.  ophthalmica  superior). 

(aa)  Nasofrontal  vein  (V.  nasofrontalis). 

(ab)  Anterior  and  posterior  ethmoidal  veins    (Vv.   ethmoidales 

anterior  et  posterior) . 

(ac)  Lacrimal  vein  (7.  lacrimalis). 

(ad)  Muscular  veins  (Vv.  musculares). 

(b)  Inferior  ophthalmic  vein  (V.  ophthalmica  inferior). 

(c)  Central  vein  of  retina  (V.  centralis  retinae). 

The  follov?ing  veins  of  the  bulbus  oculi  and  of  the  eyelids  are 
drained  partly  by  the  V.  ophthalmica  superior,  partly  lay  the  V. 
ophthalmica  inferior : 

(d)  Vortex  veins  (Vv.  vorticosae). 

(e)  Posterior  ciliai-y  veins  (Vv.  ciliares  posteriores) . 

(f)  Anterior  ciliary  veins  (Vv.  ciliares  anteriores). 

(g)  Episcleral  veins  (Vv.  episclerales) . 
(h)   Palpebral  veins  (Vv.  palpebrales) . 

(i)    Anterior  and  posterior  conjunctival  veins  (Vv.  conjunctivales  pos- 
teriores et  anteriores). 


Other  Straight  Muscles  of  Eyeball. 

The  M.  rectus  superior  has  already  been  studied  and  re- 
flected. Examine  the  origin,  insertion,  position,  action,  and 
innervation  of  each  of  the  following  muscles : 

(a)  Medial  straight  muscle  (M.  rectus  medialis)    (0.  T.  rectus  internus). 

(b)  Inferior  straight  muscle  (M.  rectus  inferior). 

(c)  Lateral  straight  muscle  (ill.  rectus  lateralis)    (0.  T.  external  rectus). 

(ca)   Lacertus   of   lateral   straight   muscle    (lacertus   musculi  recti 
lateralis). 

Divide  the  N.  opticus  close  to  the  foramen  opticum  and  turn 
the  eyeball  forward.  Examine  the  attachment  of  the  eye-muscles 
behind.  What  is  meant  by  the  common  tendinous  ring  of  Zinn 
{annulus  tendineus  communis  [Zimii])  (0.  T.  ligament  of 
Zinn)  ? 
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How  are  the  muscles  of  the  eye  (iiuisciiU  oculi)  inserted  into 
the  eyeball  {hidbus  uculi)  t 

Oculomotor  and  Abducent  Nerves  (Nn.  oculomotorius  et  abducens). 

Study  these  two  nerves  through  their  course. 

(a)  t)culumutor  niTve  (A',  uculuinoturius)    (0.  T.  third  nerve). 

(aa)  Superior  ramus  [ramus  supcriur) . 

(ab)  Inferior  raui us  {  raimis  inferior). 

(aba)    Short  i-oot  of  ciliaiy  ganglion   {radix  brevis  ganglii 
viliaris)   (O.  T.  motor  root  of  lenticular  ganglion). 

(b)  Alxluoent   uei've    (A',   abducens)    ( O.   T.   si.xth   nerve).     What  muscle 

Joes  it  innervate? 


N.  lacrimalii 

N.  I'rontah^ 

N.  trochlear!^ 

N.  oyhlhal.  siiy      -  - 

N.  aiiilui.'i'ii^ 

M.  reel,  lat     — 


Fig.  118. 

M  reel  Slip        M  1*  ^    pnlp  siip. 
A    ophthal  ISI   (ibljq  sup. 


A  '-J- 


\  opticus. 


Arjunlns  tend.  com. 
[Zinni] 


it.  rect.  med. 


M    Kft    lul 


N  in^ocilnns 
Jt  1111  inl  N  (t(  uloiiiotorii 


Schema  of  tlie  annulus  tendincus  communis  [Zinni]  and  its  rclalicms  to  tlic  nerves  of  tlie  orbit.     {From 
I'oirier  ct  ('llarj.y,  Traile  d'Aiiat.  liuiu,,  I'aris,  l.S'.Kl,  t.  iii.,  u,  p.  7'.l-l,  l'"iy.  JJU.) 

C'oui}.)are  the  arrangement  of  the  various  nerves  in  the  supe- 
rior orbital  hssure  (fis.sufa  orhltalis  ^iipciior)  (O.  T.  splienoidal 
fissure)  M'itli  that  of  the  nerves  in  the  sinus  cavernosus.  Wluit 
are  the  ])rin('i]inl  dil'fei-euces? 


Inferior  Oblique  Muscle  of  Eye  (M.  obliquus  inferior). 

Re]iiace  the  eyeball  in  its  natural  ])osition.  Evert  lower  eye- 
lid, ;nid  dissect  off  conjunctiva  in  the  region  of  tlie  fornix  con- 
junctivae itiferior.  Find  the  inferior  oblique  muscle  and  clean 
it.     Study  its  origin,  insertion,  action,  and  innervation. 
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Fig.  119. 


Rim  sup  N  oculom' 
\   in  i\il]  ins 
N.  iiblucms 

X.  oculomotorius 


N.  mandibulans 

X.  ophthalmiciiB    *       i 
N.  inaxilljiris 

G.  sphunopalat. 


Nil.  eilisir.  hr^iV.     N.  iiil'ra 
Braiicli  to  M.  obi,  inf. 
G.  ciliare 


Distribution  of  the  N.  oculomotorius  (after  llirschfeld).     (From  PoirlL-r  ct  Charjiy,  Traitu  d'Aiiat.  bun 
Paris,  isyo,  t.  iii.,  3,  p.  7%,  Fig.  441.) 


Fig.  120. 


Upper  border  of  the  tarsus  supenor 
Cut  edge  of  the  fascia  muscul  ms 


Spatium  interfasriale  iTenoni    j,         ^ 
Fascia  tailbi  (Temnii 

Tendon  of  the  'SL  obbquus""/^ 
superior  "* 

M.  rectus  inediali- 
N.  opticu'- 


M  lent  r  f  ilpL-l.irae  suTierinris  fturned 
forward) 


ula  laerimalis 


"XjT       Fasfia  musenlaris 

1  1  dnn  <if  file  M,  rrrlns  superior 
fter  passin.ti  tbrou^di  the  fascia 
ulhi 


AI    rectus  superior 
M   rectus  lateralis 


The  capsule  of  Tenon  ( fascia  bulbi  ]  aiut  its  relation  to  the  superior  rectus  muscle  of  the  right  eye.     Seen 
from  above.     (After  Toldt,  Anat.  Atlas,  "Wien,  1903,  3  Aufl.,  p.  9U7,  Fig.  1379.) 
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Fascia  of  Bulb  (Fascia  bulbi  [Tenoni])  (O.  T.  Capsule  of  Tenon). 

C'ompare  the  fascia  in  the  eye  before  you  with  a  description 
of  it  in  some  good  systematic  text-book.  Open  the  interfascial 
space  [spatiuni  intcrfasciale  [Toioiii]).  (Compare  Lockwood, 
J.  Anat.  and  Physiol.,  Loud.,  vol.  xx.,  1885.)  What  is  meant 
by  the  "  fat  body  of  the  orbit"  {corpus  adiposum  orhitae)  ? 

Zygomatic  Nerve   (N.  zygomaticus)    (O.  T.  Temporomalar  Nerve). 

Find  tliis  nerve  entering  tlie  orbit  tlirougii  tlie  inferior  orbital 
fissure  (fissura  orhitaUs  inferior)  (0.  T.  sphenomaxillarj^  fis- 
sure).   Follow  its  two  branches: 

(a)   Zygomaticotemporal    ramus    (ramus    zjigomaticotemporaUs)     (0.    T. 

temporal  branch  of  temj>oromalar). 
(h)   Zygomaticofacial   ramus    (ramus    zij(joiHaticofaciaUs)     (0,    T.    malar 

branch  of  temporomalar). 

Recall  where  the  terminals  of  these  two  rami  were  previously 
met  with  in  the  dissection. 


EEGION   IN   FRONT    OF    CERVICAL    SPINE  (PREVER- 
TEBRAL   REGION). 

Place  the  dissection  upside  down,  the  cut  margin  of  tlie  cra- 
nium resting  on  the  table.  Cut  through  the  A.  carotis  communis, 
V.  jugularis  interna,  N.  vagus  and  truncus  sympathicus  on  each 
side  at  level  of  neck  of  first  rib.  Displace  trachea,  oesophagus, 
large  vessels  and  nerves  forward,  separating  them  from  the 
front  of  the  spine,  (.'omjilete  the  separation  to  the  base  of  the 
skull,  but  be  careful  not  to  injure  adjacent  structures.  Make  a 
transverse  cut  through  the  thick  periosteum  on  the  pars  basilaris 
of  the  occipital  bone,  the  knife  passing  between  the  pharynx  in 
front  and  the  prevertebral  muscles  behind.  Rest  the  inside  of 
the  base  of  the  skull  (hrisis  rranii  interna)  upon  a  wooden  block, 
a]iply  a  chisel  in  the  line  of  the  cut  through  the  periosteum  of 
the  heisis  ernnii  erfernn  (between  pharynx  and  prevertebral  mus- 
cles), and  with  a  wooden  mallet  cut  through  the  pars  basilaris 
of  occipital  hone. 

Turn  the  head  first  on  one  side  and  then  on  the  other,  in 
each  instance  making  a  saw-cut  through  the  side  of  the  cranium 
from  a  point  one  centimetre  behind  the  ]irocessus  nuistoideus, 
obliquely  forward  and  medialward,  to  a  point  just  hehind  the 
jugular  foramen.     Next  place  the  dissection  in  such  a  ]iosition 
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that  the  basis  cranii  interna  looks  upward ;  on  each  side  com- 
plete the  division  of  the  base  of  the  skull  by  chiselling  through 
the  solid  interval  still  left, — i.e.,  from  the  lateral  extremity  of 
the  chisel-cut  through  the  pars  basilaris  backward  upon  the 
medial  side  of  the  jugular  foramen  to  the  medial  end  of  the 
saw-cut. 

Fig.  121. 

ossis  occipitalis  Pars ])rtrosa 

o^via  tciiipmaii-i 


Pjnr/sy/i^  lltllslolii'  II 


M.  loiigus  ciipitis 


Cupula  pi       I 


M.  scalenus  antiTi<>r 
M.  scalenus  p(:istcrii>r 
Scale  II  uii-spacc 


The  deep  muscles  of  the  front  of  the  neck.     (After  Toldt,  Anat.  Atlas,  Wieu,  I'JOU,  3  Aufl.,  p.  294, 

Fig.  r,;;:,., 


The  forepart  of  the  skull  (with  the  pharynx  and  great  vessels 
and  nerves)  is  now  to  be  separated  from  the  hind  part  (with 
the  cervical  spine).  The  N.  liypoglossus  is  cut  through  close  to 
the  base  of  the  skull,  but  should  not  be  separated  from  the  gan- 
glion of  the  N.  vagus.    Wrap  the  pharynx  and  forepart  of  the 
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skull  in  moist  carbolized  cloths  and  oil-cloth  and  lay  aside  for 
subsequent  dissection. 

]n  the  posterior  part  of  the  dissection  work  out  the  following : 

MuseJes. 

(a)   Lateral  straight  muscle  of  head  {M.  rectus  capitis  lateralis). 

This  has  been  studied  before  in  the  deej)  dissection  of  the  neck. 
{b)    Anterior  straight  muscle  of  head   (21.  rectus  capitis  anterior)    ((). 
T.  rectus  capitis  anticus  minor). 

[c)  Long  muscle  of  head  (21.  longas  capitis)    (0.  T.  rectus  capitis  an- 

ticus major). 

(d)  Long  muscle  of  neck  (21.  lomjus  colli). 

Determine  the  form,  position,  (jrigin,  insertion,  action,  and  innerva- 
tion of  each  of  the  above  muscles.    Re\'iew  the  attachments  of  the  Mm. 
.scaleni.     Then  cut  away  entirely  the  prevertebral  and  scalene  muscles 
and  study  from  in  front — 
((')    Litertransverse  nuiscles   (2Im.   i)itcrlransversarii) . 

(ea)   Anterior  (il/»».  intertransvcrsarii  anicriores). 

(('6)    Posterior   (2Im.  iiitcrtraiisrcrsarii  posteriores). 

Nerves. 

Eight  cervical  nerves  (Nn.  ccrricalcs  I.-Vlll.). 

(a)  I^irst  cervical  nerve  (A',  ccrricalis  I.). 

(aa)    Anterior  rannis  (raitius  anterior)   (0.  T.  anterior  primarj- 

division), 
(oil)    Posterior  ramus   (ramus  pjosterior,  or  N.  suboccipitalis) 

( ().  T.  posterior  ]inmary  di\'ision). 

(b)  Second  cervical  nerve   (A'.  crrvic((lis  11.). 

(ba)  Anterior  rannis  (  ramus  aiilcrinr)    { ( ).  T.  anterior  primary 

division ). 

(bb)  Posterior  ramus  (minus  posterior)    (0.  T.  posterior  pri- 

mary di\ision ) . 
(bba)   Medial  ramus  {ramus  mcdialis,  or  A^.  occipitalis 

major). 
(l}ht))    Ijateral  ramus  (ramus  lateralis). 

(c)  Third  to  eighlh  cervical  nerves  (A'h..  cervicalcs  JJI.-VllI.). 

da)    Anterior  rami   (rami  anlcrinres)    (().  T.  anlerinr  primary 

dixisions). 
(ch)   Posterior  rami    (rami  posteriorcs)    (0.  T.  posterior  ]iri- 

mary  divisions). 

Blood-vessels. 

l;emo\-e  the  inlertransverse  muscles  (.Vw.  intcrl raiisrersarii),  M. 
rectus  ca|iitis  lateralis,  ]\L  obliiiuus  capilis  superior,  and  M.  obliquus 
capitis  inferior.  ^Villl  lioiie-furceiis  <Mit  away  the  anterior  tul)ercles 
and  costal  io-ih'Csscs  oI'  Ihc  linns\erse  iiroi'esses  of  the  ttiird,  fourth, 
fiflli,  and  sixlh  cervical  xerlebi-ac.  Sludy — 
(a)    A'erieliral   ai1ei-y    (A.   rrrleliralis) . 

(nn)    S|iiiial   rami    (rami  sjiinalrs). 

Find  Ihe  plexus  xerlebralis  of  (he  syiniia(he(ic  annind 
(lie  aiiery. 
(h)    Verlehral  \-i'in   (V.  vrrlrhralis). 
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^f.  rrrtus  eapifis  anterior 

X.  CiiroticuR  intcrnus 

■'A'^l        X    cer\icalisl. 

K  inius  communicant 

N    (  (  rviciilis  11. 


Ramus  muscularis  for  the  Mm.  roct 
capitis,  anterior  and  lateralis 
and  the  M.  longus  capitis 

M.  rectus  capitis  laterality- 


Ramus  muscularis  lor  the  Mm.  longus  capitis, 
ami  longus  colli 


stoniosiug' brfHich  to  tlic  ramus  dcscendens, 
N.  hypoghtssi 

N.  occipitalis  minor. 

Anastomosing-  l»ranch  to  the  ramus. 
extcrnus  X.  accessorii 

N.  aiiricularis  magnus— .^■. 


Ramus  muscularis — '. 
X'n.  supraclavicuIareS'::'-^".?^''^^ 


*T  mglion  curvicalc  superias 

Xn   cervicalcs  III.,  I\'. 

iiamus  communirans 
I    rertet)rn!i.'^ 

^  I  runcus  symi'atiiicus 
\n,  cervicalcs  V,,  Vl.,  VII. 


^(langlion  ccrvicalr 
mediuni 
-X.  ccrvicalis  VIII. 


X'.  axilla ri. 
X.  radialis 


N.  musculo--^, 
c-utaneus 


X'.  nicdianus. 

N.  ulnaris 
N.  cutancus  anti-.. 
brachii  racdiali.s 
Xn.  subscapularcs"^'' 
X.  thoracalis  longus 


M.  sen-i.Uo.s  anterior         X'n.  thoracaU':' 
anteriorcs 

Tlie  cervical  and  Jjrachial  plexuses.     (After  Toldt,  Anat. 


anglion  cervicale 
infcruis 

Ganglion  thoracale  I. 


\    thoracalis  I 
I  kxus  \crtLbialis 


I  !   \  IS  sub  1   \uis 


Vnsi  sul  ( 1   \n 
A  1     S.S  1111 


I        '   / 


M.  scalenus  ntedius 
\tlu.s,  Wien,  VMi,  IJ  Anfl..  p.  sit;.  Fig,  124,s.) 
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LIGAMENTS    OF    VERTP]BRAL    COLUMN   AND    SKULL 
(LIGAMENTA    COLUMNAE    VERTEBRALIS 
ET    C  BAN  1 1). 

'    Eemove  all  muscles  from  the  spinal  column  and  posterior 
part  of  the  bones  of  the  skull  and  study  the  following: 

(a)   Joints  of  (he  loivev  five  cervieal  vertelirae. 

(aa)    Iiiterveitel)ral     Hbroeavtilages      {fibrocartilagines     interverte- 
bral cs). 
[aaa)    Fibrous  jiiig  (aiiiiulus  fibrusus) . 

Fin.   123. 


P  r   ]       Inris  os.  occip. 


\        L  ^   lonKitinlimile  fiosteriu.s 

JAg.  npir^i.s  den    s        J  11^  -V\      "^  pra-odoiitoid  synovial  cavity 

Jlcmb,  ti.'ctoria 

'M(jm.  atlanto-oeoipitali.s  ai  t        J  ^%       T^V       v\       t  ■  ,       ■ 

1  •     .c^       -m.    .  \  \       Li;;.  cruc.  atlantis  (snpenor  limb) 


Lig.  trans,  atlantis 

Syn(.)vi;il  (■a^'it^■  of  the  lig. 
trans,  atlan. 


Caps,  artie.  of  the  articnlati 
jitlanto-L'pistrnphica 

Liy.  iitlanto-opistropliieiim  ai  t 


Lig.  longitni.ljnjilc  antcri 


Bursa 

Lig,  cruc.  atlan.  (inferior  limb) 

Kitistroj.heu.s 


Sagittal  section  through  the  nrticnlationes  atlanlo-occijiitalis  and  allantuM^pistrophica. 
(From  Poirier  el  ('liar].y,  TraitO  d'Anat.  hum.,  I'aris,  l,syy_  '2  (mL,  (.  i.  p.  M  i.  Fig.  799.) 


(aab)   Piilp-iike  mieleiis   {)n(i']('iis  pidposus).     What  is  the 
rehnlion    of    this    to    tlic    ('lior(hx    JovsmUs    of    the 
finlMTo? 
(ah)    Yellow    li^i^atiu'tils    {H<)am<'}it((   flara)     (0.    T.    lio-amenta   sub- 
llnvii). 
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(ac)  Joint-capsules  (capsulae  articulares) ■ 

(ad)  Intertransverse  ligaments  (ligamenta  intertransversaria). 
[at-)    Interspinous  ligaments  (ligamenta  interspinalia). 

(af)  Supraspinous    ligament    (ligamentum    supraspinale) .      Hero 

called  the  ligamentum  nucliae. 

(ag)  Anterior  longitudinal  ligament   (Lig.   hmgitudinale  anterius) 

(0.  T.  anterior  common  ligament). 
(ah)    Posterior  longitudinal  ligament  (Lig.  longitudinale  posterins) 
(O.  T.  posterior  common  ligament). 
(li)   Joint  between  atlas  and  occipital  bone  (articulatio  atkiiito-occipilaUs). 
What  kind  of  joint  is  it"?     Studj' — 
(  ba )    Joint-capsules   ( capsulae  articulares  ) . 
(hb)    Anterior     atlanto-occipital     membrane     (membrana     atlanto- 

fjccipitalis  anterior), 
(be)   Posterior    atlanto-occipital    membrane     (membrana    atlanto- 
oecipitalis  posterior), 
(c)   Joint   between   atlas   and   epistropheus   or   axis    (articulatio   atlanto- 
epistrophica). 
(ca)   Joint-capsules  (capsulae  articulares). 

Fig.  124. 


Pars  basilaris  ossis  occipitalis 


Lii,^  transversum  atlantis 


Lig.  eruciatam  allaiitis — posterior  view.     (From  Poirier  et  Charpy,  Traitc  d'Anat. 
liiim.,  Paris,  1899,  2  ed.,  t.  i.  p.  818,  Fig.  802.) 


Before  studying  further,  cut  away  the  posterior  arches  of  the  atlas  and 
epistropheus  with  heavy  bone-forceps.  With  a  saw,  cut  through  the 
occipital  bone  on  each  side  from  a  point  behind  the  processus  jugularis 
and  the  condylns  occipitalis  into  the  foramen  magnum,  so  that  the  whole 
squama  occipitalis  may  be  removed.  Remove  the  dura  mater  and  study 
the   following : 

(ch)   Tectorial    membrane    ("roof-membrane")     (membrana   tecto- 
ria)   (0.  T.  posterior  occipito-axial  ligament). 
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Detacli  lliis  from  the  epistropheus  and  retleet  it  upward. 
Study  the  foHowiug-: 

(cc)  t'rucifiirin  ligament  of  atlas  (ligamentum  cruciatum  atlantis). 

Obsei've  its  two  parts  (ef.  Spalteholz,  vol.  i.,  Fig-. 

21S)  : 
(c'C(i)    Ti'ausverse    ligament     (Uijamentum    Iransversum    at- 

laiili.'i). 
(ccb)    Vertical  part. 

Detach   the   vertical   part,   retleet    it   downward, 

and  study — 

(cd)  Alar  ligaments   (Viijamvnta  alalia)    ( O.   T.  odontoid  or  check 

ligaments). 

(ce)  Ligament  of  apex  of  tootli  (liganieiiluin  apicis  dentis)    (0.  T. 

susi)ensory  ligament).     How  is  this  ligament  related  to  the 
chorda  dorsalis  ? 

Name  from  before  backward  the  ligaments  of  the  articulatio 
atlauto-occipitalis  and  articulatio  atlanto-epistrophica.  (Cf. 
Spalteholz,  p.  I(i9.) 

What  movements  can  occur  at  these  joints?  What  muscles 
are  concerned  in  such  movements?  How  is  excessive  movement 
in  any  direction  checked  ? 


MOUTH  AND  FAUCES. 

Returning  to  the  forei)art  of  the  skull  and  neck,  the  dissector 
now  studies  the  following,  comjiaring  his  findings  in  tlie  cadaver 
with  illustrations  in  atlases  and  descriptions  in  his  systematic 
text-book. 

Cavity  of  Mouth  (Cavum  oris). 

General. 

(a)  Cheek   (hurca). 

iaa)   Pat  body  of  cheek  {corpus  adipnsum,  buccae). 

(b)  Entrance  to  mouth    (vcstihuhim  oris).     This  is  bounded  in  front 

anil  laterally  by  lips  and  cheeks,  behind  by  teeth  and  gums. 

(c)  Mnidh  cavity  projie)'   {ranun  oris  proprium).     This  is  internal  to 

the  teeth. 

(d)  Mouth  slit  or  oral  fissure  {rinia  oris). 

(e)  Li])S  of  mouth  {labia  oris). 

(ea)    Upper  lip   {labium  snjirrius). 

(rb)    Tjower  lip  {labiuvi  iiifrrius). 
{f)   Jnncti(in  of  lips  {commissura  labioruw) . 
(ij)    Angles  (if  iiKuith  {anfitilus  oris), 
{h)    I'alate   {palatnni). 

{li(i)    Hard  palate  {palaiinri  diinnn). 

(lib)    Roft  palate  (jialaliim  ninllr). 

{he)    Middle  ridge  nl'  palate  {raphe  palali). 
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Fig.  125. 


Septum  cartilagineum 
nasi 
Septum  mobile  nasi 


Cavum  oris 


Rima  oris 

Vestibulum 
oris 

Dorsum 

linguae 


Lymphor/laiidula  - 

Ofi  lujoidciim  - 

Vestibulum  laryngis 
I'rominentia  laryngea  — 
Cavum  laryngib 


f  av  jm  n  si 

/    lit  iLT 

T  I   ill    \\  -innt^ea 

Ostium  xh-iryngeum  tubae 

r  n  ix  pharyngi.s 

1  ars  nas^lis  pharyngi.s 
,. Isthmus  fau<-ium 


Vfluin 
palatinum 


[        o  -,  rl         sir   thoracalis) 

Lim^h    iJi    1  I      }       rhioJcs 
Per  r  rliu  I 


The  viscera  of  the  head  and  lu'ck  and  thuir  connections  in  the  thorax.     (After  Toldt, 
Anat.  Atlas,  Wicn,  lyuu,  2  AuQ.,  p.  Cyo,  Fig.  (j -iij. ) 
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iluanis  21i'inbniiic  of  Mutttlt  {Tuiiicu  itiucusu  oria). 

(a)  Clicck-foi'd  (if  iipiier  lip   (frcnuliim  hibii  mi pcrioris). 

(b)  C'licck-ciiril  di'  li>\ver  lip   (frcituliiiii  labii  iiifcriuris). 

(c)  lluni   {jjiiu/irii). 

(d)  Sublingual  caruncle   {curiiiicuUi  ^itblinijualis). 
((•)    Sublingual  I'nld  ( iilica  stibliiiijnalis) . 

if)    Transverse  palatine  folds  (plicae  palatinue  transversae) . 
(<j)    Incisor  papilla  [papilla  incisiva). 
Glands  of  Moiilli  (Glandulae  oris). 

(a)    Labial  glands  (i/landiihie  labiales). 
(h)   Buccal  glands  [glaiululae  buccales). 

(c)  Molar  glands  (ijlandtdac  niolares). 

(d)  Palatine  glands  (ijlandulae  pulalinae). 

(e)  Lingual  glands  (glandidae  linguaJcs). 

(f)  Anterior    lingual    gland     ((jlandula    lingualis    anterior     [Blandini, 

Nulini]}    (O.  T.  gland  of  Nului). 

(g)  Sublingual  gland  (glaiidula  sublingualis). 

iga)   Larger  sublingual  duct  (ductus  sublingualis  major), 
(gb)    Smaller  sublingual  ducts  (ductus  sublingualcs  minores). 
(h)    Submaxillary  gland  [glandukt  subinaxillaris). 

(ha)    Sulimaxillai-y  duct  (ductus  submaxiUaris  [Whartoni])    (0. 
T.  Wharton's  duet). 
(i)   Parotid  gland  (gla)idula  pandis). 

(ia)   Ketronuiudibular  process  (processus  retromaudibularis)   (0. 

T.  socia  parotidis). 
(ib)   Accessory  parotid  gland  (glandula  parotis  acccssoria). 
(ic)   Parotid  duct  (ductus  parotideus  [Stenonis~\)    (0.  T.  Steno's 
duct). 
(j)   Mixed  mouth  secretions  (saliva). 
Teeth  (Dentes). 

(a)  Sujierior  dental  arch  (arcus  dentalis  superior). 

(b)  Inferior  dental  arch  (arcus  dcnUdis  inferior). 

How  many  teeth  does  each  arch  contain"? 

(c)  Incisfir  teeth  (dentes  imisivi). 

(d)  Canine  teeth  (dentes  canini). 

(e)  Premolar  teeth  (dentes  praemolares)    (0.  T.  bicuspids). 
(/)   Molar  teeth  (dentes  molares). 

(fa)   Late  tooth  (dens  serotinus)    (0.  T.  wisdom  tooth). 
Plow  many   of  these  teeth   aic  present   in   your  cadaver"?     What  is 
meant  l)y  deciduous  teeth  (dentes  deeidui)  and  permanent  teeth  (dentes 
permanentes)  ? 
Tongue.     (Vide  Figs.  12.")  and  ]?.7.) 

(a)  Dorsum  of  tongue  (dorsum  linguae). 

What  is  a  "coated  tongue'"? 

(b)  Root  of  longue  (radi.r  linguae). 

(e)  Inferior  surface  (faiicstiiferior  \lintiuae]). 

(d)  Laleral  margin    (niarf/o  hileralis   [liu</nae]). 

(e)  A])cx  or  (ip  of  tnngue  (apex  linguae). 

(f)  Mucous  membrane   (tunica  neucosa  liufiune). 

The  muscles  (d'  the  lougue  and  the  details  of  the  mucous  mem- 
brane will  be  studied  lalci-. 
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Fauces. 

(o)   Isthmus  of  fauces  {isthmus  faucium). 
(h)   Palatine  curtain  (velum  palatinum). 

(c)  Uvula    (uvula  palatinum).     This   little   body  is   often   cut   olf   liy 

the  surgeon  if  it  becomes  so  relaxed  and  lengthened  that  it  causes 
continued  tickling  of  the  throat. 

(d)  Palatine  arches  (arms  palatini). 

(da)  Glossopalatine   arch    (arcus   r/lossopalatinus)    (0.   T.   ante- 

rior pillar  of  fauces). 

(db)  Pharjmgopalatine  arch   (arcus  pliaryngojialatinus)    (0.  T. 

posterior  pillar  of  fauces). 

(e)  Tubopalatine    or   salpingopalatine    fold    (plica   salpingopalatina). 

This  cannot  be  seen  well  until  later,  when  the  pharynx  is  opened 
from  behind. 

(f)  Palatine  tonsil   (tonsilla  pcdatina)    (0.  T.  ordinary  tonsil).     This 

will  be  studied  later. 

The  muscles  of  the  palate  and  fauces  will  be  studied  with 
those  of  the  pharynx. 


PHARYNX. 

Place  the  chin  of  the  cadaver  on  a  block  with  the  phar^nix 
hanging  downward,  its  posterior  surface  turned  towards  "dis- 
sector.   Distend  the  cavity  of  the  pharynx  with  cotton  or  tow. 

Buccopharyngeal  Fascia  (Fascia  buccopharyngea). 

(a)   Pterygomandibular  raphe  (raphe  pterygomandibidaris)    (0.  T.  Jitery- 

gomaxillary  ligament).     This  will  be  seen  as  a  dense  cord  between 

the  hamulus  pterygoideus  and  the  posterior  end  of  the  crista  buc- 

einatoria  [mandibulae] ). 

0b.serve  that  the  part  of  the  fascia  in  front  of   (a)   covers  the  M. 

buccinatorius,  that  behind  (a)  covers  the  nmscles  of  the  pharynx. 

Muscular  Tunic  of  Pharynx  (Tunica  muscularis  pharyngis). 

Study  the  form,  position,  origin,  insertion,  action,  and  inner- 
vation of  each  of  the  following  muscles  : 

(a)  Inferior   constrictor   muscle   of   pharynx    (M.    constrictor   pharyngis 

inferior), 
(aa)    Thyreopharyngeal  nmscle    (21/.   thyreophargngeus) . 
(ah)    Cricopharyngeal  muscle  (,!/.  cricophargngeus). 

(b)  Middle    constrictor    muscle    of    pharynx    (M.    constrictor    pharyngis 

medlus). 
(ha)   Chondrophai-ymgeal  muscle    (21/,    chondropharyngeiis)    (from 

cornu  minus  os.  jiyoid.). 
(hb)   Ceratopharyngeal     muscle     (21/.     ceratopharyngeus)      (from 

cornu  majus  os.  hyoid.). 
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Between  (a)  and  (h)  observe  the  A.  larynsea  inferior  and  the  ramus 
intcrnns  of  the  N.  hirynj;ens  superior  jierforating  the  memljrana  hyo- 
thyreoidea. 


Fig.  V2(]. 

Proccssii.'i  p(rrygoidni>i  (/nniina  nn'linHs 


I        M    t  nsor  vpIi  d  ilatini 


Rjiphe  pterygo- 
mundibuJariy 


M.  buccinator 


Lamina  membranacea 

tubae  auditivac 

M.  levator  vuli  palatini 
f     Fascia  pharyiigobasilaria 


M.  ptcrvKo- 

I  harynKcus 

W.  blicrn- 

I  harynj,a'us 

M. con- 

strictor 

AI   niylo- 

jiliaryngis 

fli  iryngcus 

.superior 

M   Klo^sn- 

j\    iryngcns 

M   stylupliaryn 

geus 

JL  myldh  ill       _       -«K^' 


O.s  iillnhh mil 

Membrana  hyothyro'ti'lea/' 


TrTl.lilK.lls 

W.  fircolliv 


^1     M   styloglossus 

^liff  m    i\r  1  hondro-  \ 

ryngens      ^i-  ronstrictor 

IiharVTigis 
erato-  mcdius 

yiiguus  J 

■ss(  iry  iiuiscle-bunrik' 
ngiiiK  from  the  tundon  of 
the  JI.  stvloliyoidtus 


go  tliyrt'Oidt-a 


I   M.  constrictor 
[-      ]iharyngis 
inferior 


til;tgo  cricoidea 
—  Ocsoi.liagus 


The  mnsclesof  the  pharjmx.    The  ramus  of  (l,c  mandible  au.l  tlie  styloid  process  of  the  temporal  hone 
have  been  removed.     (Afler  Toidl,  Anal.  .Vilas,  Wirn,  V.ldll,  2  Anil.,  ]..  117,  l-'ig.  IKJ.) 


Ne.xt  cut    tlirou^h   the   M.   iilery^didens   interims   at   its   middle   and 
rclh^et  the  Iwo  ends;    avoid  iiijurv  to  LL  tensor  veli  palatini  just  medial 

to   ft. 

((:)    iSiipeiioi'   eonsliieloi-   innscle   of   j)hai-yii.\    (J/,    roiisl riclor   pharyngis 
ti'iipfriiir) . 
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(ca)  Pterygopharyngeal  muscle  {M.  pterygopharyngcus) . 

(cb)  Buccopharyngeal  luuscle  (M.  buccopharyngeus). 

(cc)  Mylopharyngeal  muscle  (M.  mylopharyngeus) . 

(cd)  Glossopharyngeal  nuisele  (;i/.  glossopharyngeus). 
Between    (b)    and    (c)    observe   the  M.   stylopharyngeus  and  the  N. 

glossopharyngeus.  Observe  the  interval  between  the  uppermost  con- 
strictor muscle  and  the  base  of  the  skull;  here  a  thickened  portion  of 
the  tela  submucosa  pharyngis  (0.  T.  pharyngeal  aponeurosis),  called 
the  pharyngobasilar  fascia  (fascia  jyharyngobasilaris) ,  is  visible.  The 
semilunar  space  where  the  muscle  is  absent  is  sometimes  called  the 
"  sinus  of  Morgagni."  In  the  lateral  part  of  this  on  each  side  the  M. 
levator  veli  palatini,  the  M.  tensoi-  veli  ]>alatini,  and  the  cartilage  of 
the  Eustachian  tube  (cartilago  tubae  audit ivae)  can  be  seen;  these 
structures  will  be  dissected  out  carefully  later. 

Cavity  of  Pharynx  (Cavum  pharyngis). 

Open  the  pharynx  from  behind  by  a  vertical  incision  in  the 
median  line  of  its  posterior  wall  along  its  whole  length.  Divide 
the  fascia  pharyngobasilaris  close  to  the  basis  cranii  externa 
on  each  side,  carrying  the  knife  front  the  median  line  lateral  ward 
as  far  as  the  cartilage  of  the  Eustachian  tube.  Remove  the  stuff- 
ing of  tow  or  cotton.  Sponge  the  tunica  mucosa  clean  and  study 
the  cavum  pharyngis.  With  what  cavities  or  tubes  does  the 
cavity  of  the  pharynx  communicate?  Exjilore  the  ''  vault  of 
the  pharynx"  (fornix  pharyngis).  How  is  the  cavity  of  the 
pharynx  bounded?  What  very  important  structures  are  related 
to  its  lateral  walls'?  Where  does  the  pharynx  end  and  the 
oeso|)hagus  begin?  r)bserve  the  three  parts  of  the  cavum 
pharyngis  (see  Fig.  12;5)  : 

(a)  Nasal  part  (pars  nasalis)   (0.  T.  nasopharynx). 

(b)  Oral  part  (pars  oralis)    (0.  T.  oral  pharynx). 

(c)  Laryngeal  part  (pars  laryngra)    ( (.).  T.  laryngopharynx). 
Find- 
Id)   Pharyngeal    opening    of    Eustachian    tube     (ostium    pliaryngeum 

tiitiai-  aiiilitii-ac) . 
(da)    Antei-ior  lii)   {laliitnii  anterius). 

idb)    Posterior  lip   (latiium  posirrius) .     This  is  sometimes  called 
the    tubal    iirojection     (torus    iubarius),    owing    to    the 
rounded  eminence  it  forms. 
(dc)    Salpingopharyngeal  fold   (plica  salpingopharyngca) . 

It  extends  downward  from  the  lower  end  of  the  labium 
posterius. 
(e)    Pharyngeal   recess   of   Rdsenmiiller    (rcccssus   plmryyigeus    [Bosen- 

miilleri])    (0.  T.  recessns  infundibuliformis) . 
(/■)    Pharyngeal   tonsil    (tonsdla   pharyugea)    (0.   T.  Lusehka's  tonsil). 
It  is  enlargement  (if  this  tinisil  that  constitutes  the  "  post- 
adenoids"  so  often  met  with  in  children. 
(fa)   Tonsillar  crypts  (fosstdae  tonsUlares). 
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((/)   riiaryngeal  bursa  {bursa  phariingea). 

Look  into  the  nasal  cavity  behind  and  oljserve  the  septum  of 
the  nose  (sci>tuni  nasi)  sejiaratiui;'  the  two  choanae.  The  fol- 
kiwing'  are  visible : 

(1)  Nasopharynti'eal  meatus  (meatus  nasiipliaripif/cus). 

(2)  rnfevioi'  meatus  of  lujse   (incaliis  nasi  inferior). 

(3)  Middle  meatus  of  nose    {iiiealns  nasi  ineiliiis). 

(4)  Infei'ioi'  turbinated  bone   (ennehit  nasalis  inferior). 

(5)  Muldle  turbinated  bone  {eonelia  nasalis  media). 


Fig.  127. 

Fornix  plnrjiifeib 


Sinus  sfiliciioiilalis. 


Ceiifiia  nasalis  media 


&Ii.-atiis  nasi  mcdius 


C'onclia  nasiilis 
init.Tior 

Meatus  nasi  interior 

Palatum  durum 

Snletis  Tiasjilis  posterior''' 

I'liea  salpiu^'npala 
I'rojeetion  due  to  tile  M,  it 
palatini 

V 

Paries 


Fil        I  f  I        I      ilis 

Ti  1   ill    [1    rMigea 

Burs    1 1    r^nKea  (Var.) 


rliaryngoba-silari.s 

t  ceessus  pharyngcus 
Koseiimuelleri) 


Torus  tuharius 

Ostium  pbaryngcum 
tubae  audi'tivae 

-  — ._jl/<  iiibrrwn  ttllinilo- 
OKipltalU  aiitfrinr 


Medial  aspert  of  riKlit  nasopharyn.x.     (.Vfter  Toldt,  Anat.  Atlas,  Wien,  1900,  2  Aufl.,  p.  420,  Fii;.  i'«>.) 

The  posterior  surface  of  the  velum  palatinum,  the  uvula,  and 
the   areas   phaiynL;o|ialatinus   are    to    be   examined;     tliey   have 
already  been  seen  in  front.     Find  the  following-: 
(h)   Pharyngo-epighittie  fold  (plica  pliari/iigo-epiiihittica). 
(i)    Aryepigloltie  fold   (jilira  arijepiyloitiea) . 
(j)    Opening  into  laiynx   (aditus  lari/ngis)    (vide  Fig.  95). 

Observe  the  epigloltis  guarding  the  opening. 
(k)   Piriform   recess    (recessus   piriformis)    (0.    T\    sinus   pyriformis). 
Foreign  bodies  often  become  lodgeil  in  this  pocket. 
(ka)    Fold  of  laryngeal  nerve   (pliea  nerri  lariin-i/ci).     Look  for 
it  in  antei'ior  ])art  of  recessus  piriforniis. 

Soft  Palate  (Palatum  molle).     (Vide  Figs.  127  and  130.) 

Tlie  mucous  i)ieiii))ra,ne  of  tliis  structure  has  already  been 
viewed  from  the  mouth;  it  is  now  to  be  studied  also  from  the 
pharyngeal  side. 
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Make  the  velum  palatinuin  teuse  by  means  of  a  liook  and 
dissect  the  tunica  mucosa  off  both  its  surfaces  (oral  and  pharyn- 
geal) and  also  off  the  arcus  glossopalatinus  and  the  arcus  phar- 
yngopalatinus.  Observe  the  distribution  of  the  glandulae  pahi- 
tinae. 

Study  the  form,  position,  origin,  insertion,  action,  and  inner- 
vation of  each  of  the  following : 

Muscles  of  the  Palate  and  Fauces  {Mm.  palati  el  fauc'tum).     (Cf.  Spalte- 
liolz,  Fiuy.  551  and  552.) 

(a)  Glussopalatiue  muscle   (ill.  [jlossopalatinus)    (0.  T.  palatoglossus). 

(b)  Pliai-j'iigopalatiue  muscle    (M.  jjltariingopalatinus)    (0.   T.  palato- 

pliaryngeus). 

(Observe  here  the  salpingopharyngeal  muscle  (M.  salpingo- 
pharyngeus)  ;  it  is  really  a  part  of  the  tunica  uiuscularis 
pharyngis. ) 

(c)  Muscle  of  uvula  (M.  uvulae)   (O.  T.  azygos  uvulae). 

Now  remove  the  wall  of  the  pharynx  between  the  Eustachian 
tube  {tuba  auditiva)  above  and  the  upper  border  of  the  M.  con- 
strictor pharyngis  superior  below.     Study — 

(d)  Levator  muscle  of  palatine  curtain   (3/.  levator  veil  palatini)    (0. 

T.  levator  palati). 

(e)  Tensor  mu.sole  of  jialatine  curtain  (M.  tensor  veil  palatini)    (0.  T. 

tensor  palati).  Note  especially  the  nerve  supply  of  this  muscle; 
also  the  bursa  M.  tensoris  veli  palatini.  What  is  meant  by  the 
"  palatal  aponeurosis"  ? 

Study  also — 

Arteries. 

(a)  Ascending  palatine  artery  (A.  palatina  ascendens)    (0.  T.  inferior 

palatine).  Of  what  is  it  a  branch?  Where  have  you  met  it 
before? 

(b)  Phai'yngeal  rami  of  ascending  pharyngeal  artery  (rami  pharyngei 

A.  jiharj/ngeae  ascendentis)  (0.  T.  palatine  branch  of  ascending 
pharyngeal ) . 

(c)  Descending   palatine   artery    from   internal   maxillary   artei-y    (^1. 

palatina  descendens) . 

Veins. 

(a)  Pharyngeal    veins     (Vv.    pharyngeae),    from    phai'yngeal    plexus 

(plexus  pharyngeus)  to  V.  jugularis  interna. 

(b)  Palatine  vein  (T''.  palatina).  corresponding  to  A.  palatina  ascendens 

and  emptying  into  V.  facialis  anterior. 

Nerves.     (Figs.  12S  and  1.32.) 

(a)   Branches  of  N.  aeeessorius  (through  the  rami  pharyngei  N.  vagi) 

to  the  M.  levator  palati,  M.  nvnlae,  M.  pharyngopalatinus,  and 

M.  glossopalatinus. 
(6)   Nerve  of  the  palatine  tensor   (N.  tensoris  jjalatini),   from  motor 

part   of   N.    trigeminus    (through   ganglion   oticum)    to   the   M. 

tensor  veli  palatini. 


29G     LABOKATORY  MANUAL  OF  HUMAN  ANATOMY 

(c)  Palatine  nerves  (A'/(.  pahilini),  from  the  N.  trigeminus  througii  the 
ganglion  sjiliendpalatinum. 

((■(()  JMiddle  jialatine  ner\e  [N.  jiahUinut:  inediiis)  (0.  T.  exter- 
nal palatine). 

{cb)    Posterior  palatine  nerve  (A^.  palalimts  posterior). 

Palatine  Tonsils  (Tonsillae  palatinae).     (Vide  Spalteholz,  Figs.  545- 
548.) 
Observe  the  exact  situation  of  the  palatine  tonsil  on  each  side. 
How  is  it  related  to  neighboring  structures  I     What  especial 
danger  might  be  run  in  hmcing  a  peritonsillar  abscess  I 

(a)    Tonsillar  ci'vpts  or  fossulae  (fossiikie  lonsiUarcs) .     Are  any  of  them 

tilled  with  yellowish-while  plugs? 
(fa)    Tonsillar   sinus    (sinus    to)isill(iris) .      Is   it    completely   filled   by   the 

tonsil  or  is  there  a  fossd  sujiralinisillarisl'     Note  the  ^j/'fo  triamju- 

la  ris. 

How  is  the  tonsil  supplied  with  blood?  How  is  tlie  tonsil 
related  to  the  cervical  lyini)h-glands .? 

Auditory  or  Eustachian  Tube  (Tuba  auditiva  [Eustachii]). 

()f  its  two  parts,  one  is  lateral  and  bony  {pars  ossea  fuhae 
auditivae),  the  other  medial  and  cartilaginous  (pars  cartilaginea 
tubar  aitrUfirai').  The  cartilaginous  part  is  now  studied.  Its 
pharyngeal  oiiening  (osfiui)i  p]iarij)ifieiii)i  tiihae  auditivae)  has 
already  been  examined.  Pass  a  bristle  or  probe  into  it  and  ascer- 
tain the  direction  of  the  tuba  auditiva.  AVhat  is  tlie  position  of 
the  tuba  as  i-egards  the  ~M.  levator  veli  palatini  and  the  M.  tensor 
veli  palatini  ? 

Dissect  the  mucous  membrane  cautiously  away  around  tlie 
pliaryngeal  o])ening  of  the  tul)e  and  examine  the  constitution  of 
the  cartilaginous  ])ortion. 

The  cai-tilage  of  the  Eustachian  tube  (rartilafin  tuhac  audi- 
firnp)  consists  of  two  laminae,  one  medial  {hniiiiia  carfilar/inis 
nirdialis)  and  one  lateral  (lamina  carlilafiinis  lateralis).  (Of. 
Spalteholz,  Fig.  .5.52.)  Where  cartilage  is  lacking,  a  strcmg  mem- 
branous layer  (lamina  jarniJiranacra)  takes  its  place.  0]ien  the 
tuba  auditiva  and  examine  the  umcous  membrane  (tunica  mu- 
rnsa).  Are  there  aTiy  ghitids  (r/landiilar  )nurnsar)  or  solitary 
lym])li-nodules  (i/odnli  li/ni pliatiri  fuliai-ii)  visible?  Observe  the 
trum))et-shai)e  of  the  canal. 

Frotii  which  of  the  inner  l)riincliial  i)ocl<:ets  of  the  embrj'O  do 
the  EustachiaTi  tube  and  cavitv  of  the  middle  ear  arise? 
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CAROTID    AND    INFRAORBITAL    CANALS  (CAN ALLS 
CAROL  ICUS    EL    CAN  ALLS   INFRAORBVLALIS). 
Carotid  Canal  (Canalis  caroticus). 

Remove  the  inferior  wall  of  the  carotid  canal  with  strong 
forceps.  Do  not  disturb  the  position  of  the  Eustachian  tube. 
Inside  tlie  carotid  canal  study  the  following: 

(a)  Internal  carotid  artery   (A.  carotis  interim).     (Cf.   Spalteholz,  Fis:. 

Wl. ) 
(aa)    Caroticotympanic  ramus   (i-amus  caroticotympariicus)    (0.  T. 
tympanic  branch ) . 

(b)  Venous  plexus  of  internal  carotid  (plexus  venostis  caroticus  intenius). 

(c)  Internal  carotid  nerve  of  sympathetic  system  (iV.  caroticus  internus). 

(Cf.  Spalteholz,  Figs.  773  and  779.) 
(ca)   Internal  carotid  plexus  (plexus  caroticus  internus). 

(caa)  Deep  petrosal  nerve  (N.  petrosus  profundus)  (0.  T. 
large,  deep  petrosal  nerve),  which  runs  to  the 
pterygoid  canal  (0.  T.  Vidian  canal)  and  unites 
with  the  N.  petrosus  superticialis  major  to  form 
the  nerve  of  the  pteiygoid  canal  (N.  canalis  ptery- 
goidei  [Vidii'])    ((.).  T.  Vidian  nerve). 

Infraorbital  Canal    (Canalis  infraorbitalis). 

Remove  the  M.  temporalis  and  the  upper  head  of  the  M. 
pterj'goideus  externus ;  saw  through  the  squama  temporalis  and 
tlie  ala  magna  oss.  sphenoidalis,  beginning  on  the  cut  margin  of 
the  skull  just  above  the  meatus  acusticus  externus  and  passing 
oblique!}'  downward  and  forward  towards  the  medial  end  of 
the  fissura  orbitalis  superior  (O.  T.  sphenoidal  fissure).  The 
saw-cut  should  enter  the  tissura  orbitalis  superior  jtist  lateral 
from  the  foramen  rotundtim.  Make  a  second  saw-cttt  from 
the  cut  margin  of  the  cranial  wall,  just  above  the  anterior 
margin  of  the  ala  magna  oss.  sphenoidalis,  downward  into  the 
fissura  orbitalis  superior,  to  meet  the  first  saw-cut.  Remove 
the  bone  thus  freed  and  with  bone-force]is  remove  what  remains 
of  the  ala  magna  lateral  from  the  foramen  rotundum,  keeping 
intact,  however,  the  entire  bony  margin  of  this  aperture.  Next 
open  the  canalis  infraorbitalis  with  bone-forceps  (or  chisel  if 
necessary).    Study  the  following: 

(a)   2IaxilJar>j   nerve    (N.    ma.rillaris)    (0.   T.   superior  maxillarv).    (Fig. 
115,  p.  274.) 

Trace  it  from  the  ganglion  semilunare   [Gasseri]    to  its 
termination. 
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(aa)    Middle   nieiiing'eal    nerve    (N.    meniiigeiit:    [medius])     (0.    T. 
recurrent). 

This  lias  been  studied  already  within  the  cranium. 
(06)   Zygunuitic  nerve  (N.  zygomaticus)   (0.  T.  orbital  or  temporo- 
inalar). 

Ah'eaily  studieil,  with  its  two  rami,  in  the  orbit. 
(av)    Siiheiiiiiialatiiie    nerves    [Xn.    spheiiuiialatiiii),    going   to    the 
gan^lKin  s|iheii(>i>alatiiinni. 

(ad)  Superior  alwnlar  nerves  {Xn.  cdrcolares  sitpcriores). 

(adu)  J'(isteri(ir  superior  alveolar  rami  (rami  alveolares 
siiijrriiircs  posteriores)  (O.  T.  posterior  superior 
dental). 

(ae)  Infraorbital  nerve  [N.  infraorbitaUs). 

(at'a   [also  adb]  )   Middle  supei'ior  alveolar  i-ainus    {ramus 
alvevlariti  sujicrior  medius)   (0.  T.  mid- 
dle superiiir  dental). 
(aeb    [also  adc])   Anterior    superior    alveolar    rami    {rami 
alveoUms    siipcriores    aitteriores)     (0. 
T.  anterior  superior  dental). 
How  is  the  superior  dental  plexus  {plexus  den- 
dentalis  superior)   formed?     Find — 

(1)  Superior  dental  rami   {rami  dentales  supe- 

rio res). 

(2)  Superior    gingival    rami     {rami    gingivales 

superiores). 
The   other   terminal   rami   of   the   infraorbital   nerve   have  been 
studied  in  the  dissection  of  the  face. 
(5)   Infraorbital  artery   {A.  infraorbitaUs) . 

Its  origin  has  already  been  studied.     Examine  its  course 
and — 
{ba)   Anterior  superior  alveolar  arteries  (^la.  alveolares  superiores 
anieriores)    ( U.  T.  anterior  superior  dental). 


SAGITTAL  SECTION  OF  FOREPART  OF  HEAD  NEAR 
MEDIAN    PLANE. 

Remove  the  mandible,  with  the  tongue  and  larynx,  by  making 
a  cut  backward  from  tlie  angle  of  the  moutli  tlirough  the  cheek, 
the  raphe  pterj^gomandibuhiris,  and  the  hitei-al  wall  of  the  phar- 
ynx. Cut  through  also  the  vessels  and  nerves  still  connecting 
the  pharynx  witli  the  skull.  Wrap  tlie  larynx  and  tongue  in 
moist  cloth  for  subse(iuent  dissection. 

Make  a  sagittal  saw-cut  thi'ough  the  fore]»art  of  the  slvuU 
just  lateral  from  the  sejitum  nasi;  if  the  septum  is  not  vertical, 
but  deviates  somewhat  to  (me  side,  make  tlie  section  close  to  tlie 
concave  side  of  the  sejitum.  Before  sawing,  cut  through  the 
cartilaginous  jiart  of  the  nose  as  far  as  the  nasal  bone  with  a 
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knife  and  cut  through  the  soft  palate  in  the  same  plane.  Then 
saw  through  the  hone  from  behind  forward;  the  saw  passes 
through  the  hard  palate  and  the  roof  of  the  nose. 


Fig.  12S. 

Ramus  anastomoticus  cum  N.  syiinosu 
N,  pt'trusuw  superlicialis  minor     \ 

N.  teuyoris  tympai'i  \ 
M.  t./itior  tympavi     \     > 


Portii)  EQinor 


-N.  trigom.ini 


Cms  loiigum  inaidis 


Membrana  tytupani^^ 


Chorda  tympani.. 


Manubrium  mall  i 

N  ianalis 
N.  auritulotHmrur  ills 

Plexus  caroticus  intern  us  with  its^ 
offshoots,  the  plexus  mixiU  ms 
internus  and  menui^eus 

A   /nntingta  Jii'dta 


Portio  major  J 

;         N.  niasticatorius 


in^'lion  oticum 

\    tenf^ori-s  veli  palatini 

N.  pterygOHleus 
internuH 

X.  pterygoifleus 

externum 
V.  tensor  veli  jyilaUni 


'•  Ramus  anastomoti- 

enscum  N.  anriculo- 

tenifK.>rali 

Ramus  anastomoticus 
cum  chorda  tympani 

N    lingualis 


Radix  sympathica  of  thp  (ranglion  otx  lun 


N    ilveolaris  inferior 
1/  pti  lygoidrus  hitrmus 
N    m^lohyoideus 

The  otic  ganglion  and  its  connections  seen  from  the  medial  side.     (After  Toldt,  Anat.  Atlas, 
Wien,  1903,  3  Aufl.,  p.  867,  Fig.  1307.) 


Otic  Ganglion  (Ganglion  oticum)  (O.  T.  Ganglion  of  Arnold).     (Fig. 

128.) 

Place  the  sagittal  cut  surface  upward ;  detach  the  M.  levator 
veli  palatini  at  its  origin  and  reflect  it  downward.  Remove  very 
cautiously  the  pars  cartilaginea  tubae  auditivae;  the  otic  gan- 
glion lies  just  beneath,  between  it  and  the  N.  mandibularis.  A 
useful  guide  is  the  nerve  to  the  M.  pterygoideus  internus ;  follow 
it  upward  and  backward  to  the  otic  ganglion.  Find  the  fol- 
lowing ''  roots" : 

(a)  Short  root:    from  the  N.  mandibularis. 

(b)  Long   root:    lesser  superficial  petrosal  nerve    (.V.   petrosus  super- 

ficialis  minor)  ;    probably  contains  motor  fibres  from  N.  facialis 
and  sensory  fibres  from  N.  glossopharyngeus. 

(c)  Ganglionic  or  sympathetic  root   (radix  sympathica)  :    from  plexus 

in  middle  meningeal  arteiy. 
Branches  of  Distribution. 

(a)   Nerve  of  tensor  muscle  of  palatine  curtain   (A'',  tensoris  veli  pala- 
tini ) . 
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(b)   Nerve  of  tensor  muscle  of  tyiupaiuim  (jV.  tensoris  tympani) . 
Connecting  Branches. 

(a)  With  spinous  nerve  of  mandibular  nerve  (ramus  anastomoticus  cum 

N.  spinoso). 

(b)  With  auricukiteniporal  nerve  of  mandibular  nerve   (ramus  anasto- 

moticus cicnt  N.  auriculotemporali). 

(c)  With  chorda  tympani  [ramus  anastomoticus  cum  chorda  tympani). 

Cavity  of  Nose  (Cavum  nasi).     (Vide  Figs.  130  and  131.) 

Study — 

(a)   Septum  of  nose  (septum  nasi). 

Remove  the  mucous  membrane  and  examine — 

(aa)  Cartilaginous  septum   (septum  cartilagineum) . 

(ab)  Membranous  septum  (septum  membranaceum) . 

Remove  the  cartilat;e  and  bones  of  septum  piecemeal, 
avt)iding'  injury  to  the  nuicous  membrane  of  the  opposite 
side  of  the  septum.     Find — 


N  na^opalatmus  (^^carpat;) 


Fig.  129. 

^Il  oUai  toni  (mtrli  tl  row) 


-Bulbus  olfactorius 


Kamus  nasalis 
inteinus  (N. 
Lthmoid,  ant.) 


1  Rami  nasales 
r     mediales 


Medial  brandies  oi  tlie  olfactory  nerve  (aiti-r  Ilirsclitcl.l).     (  Kroni  Toirier  et  (;har]iy,  Traile  d'Anat. 
Innii.,  I'aris,  1MU7,  t.  ill.,  ;-J,  p.  TTf),  Fig,  lis.) 


(ac)   Ner\cs  of  tlic  sopluni  nasi. 

iaiii)    Olfac.fory  nerves   (A'lf.   iilfactarii) . 
(acb)   Jlediiii  siipei-ior  jioslei-ior  nasal  rami  (rami  nasales 
piislcricrcs  supcriori's  mediales) . 
(acba)    .Nasopahilinc    iiei'Ne    (.V.    nasopalatinus 
[Scarpac])    (().    T.    nerve   of   Cotun- 
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nius),   from  the  sphenopalatine  gan- 
glion. 
(ace)   Medial  nasal  rami  of  internal  nasal  rami  of  ante- 
rior nasal  rami  of  N.  nasociliaris  {rami  nasales 
medialcs)   (0.  T.  septal  branch  of  nasal  nerve). 
{ad)   Arteries  going  to  the  septum. 

Of  what  are  they  branches? 
Now  cut  through  the  tunica  umcosa  septi,  with  scissors,  along  the 
roof  of  the  nasal  cavity  and  i-eflect  it;   the  nasopalatine  nerve  and 
medial  nasal  rami  are  to  be  preserved  for  further  examination. 


Fig.  130. 


Concha  nasalis  media 
Concha  nasalis  superio 
;Meatus  nasi  superior     : 


Meatus  nasi  merlins 


Apcrtura 
Recessus  spheno  thm 
Hypoph^ 

Sinus  .sijhonoidal 

FoniU  pharynjt 

Synchondro.'iU 
spheno-occipi-  '~~y^U^^ 
talis  -n' 

Sulcus  nasal 
posterior 

Piica  salpi  iQO 

paJattii 
Torus  tub  r  la 

Ostium  pharyngc  im 
tubae  auditivae 

Levator  promii 

Plica  salp     lo 
pharyngca 

Vdam  patatiiiuii, 


Medial  aspect  of  the  left  wall  of  the  nasal  cavity      (After  Toldt,  Anat.  Atlas,  Wien,  1903, 

3  Aufl.,  p   9J1,  Fig   1473  ) 


(b)  Anterior  apertures  (nares). 

(c)  Posterior  apertures  (choanae). 

(d)  Vestibule  of  nose  (vestibuhivi  nasi). 

(da)    Hairs  in  vestibule  (vihrissae). 
{e)   Threshold  of  nose  {liinen  nasi). 
{f)    Olfactory  sulcus   (sulcus  olfactorius). 
(g)   Conchae  (0.  T.  turbinated  bones). 

(fia)    Superior  nasal  concha  (concha  nasalis  stiiKrior)   (O.  T.  supe- 
rior turbinated  bone). 
(gb)   Middle  nasal  concha    (concha  nasalis  media)    (0.  T.  middle 
turbinated  bone). 
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(gv)    Infi'i-ioi-  luisal  cuiK-ha    [miicha  iidsaVis  inferior)    (0.  T.  infe- 
rior  lurliinated   heme)- 

Is  a  highest  nasal  cnnelia  {cinicha  iiusalis  stiprenia  [San- 
toriiii]  )  in-esenl  ?  Observe  llic  niuecjus  ineiiibrane  of  tlie 
nose  { lui'iiibrajui  HiKcoxa  na.^l).  Over  the  eonelia  tliere  is 
nuii'h  erectile  tissue  ( /)/c,r»,s  cai-cnULsi  cnucharum) .  What 
is  the  siilieno-eUnuoiilal  recess  (rei-c>i^us  spherio-ethmoid- 
alis )  :' 
{h)    The  a^'S'er   ("  ele\'ation" )   of  the  nose   (agger  nasi)    (0.  T.  rudiment 

of  anterior  turliiual). 


tl 


1  1 


I         1      1 

tl  1       I   r  In 

Opcnina  1  tl         tl  m     1  Us  \ 

lU'i  1 1  1  i       1  lib 

Aiirrtura  sii         1 1  lulit. 

Concha  iiasali.s      j.  ri  r 


1^     un 

B   11        1  m      lal 


us  fntntalis 
a:e  i>!  the 
;alis  media 

semilunaris 


Yestibulum 
nasi 


Ostium  phar 

geum  tut 

auditiv; 

Levator  prorni 


Vdum  pal  ( 


"Meatus  nasi  inferior 
Medial  aspect  of  the  left  wall  of  the  nasal  eavity,  after  removal  of  the  greater  part  of  the  middle 
and    the   anterior   part  of   the   superior  turbinated  liones    (eouelia    nasalis  media    anil  eoia-ha   nasjUis 
superior),     I  After  Toldt,  Anal.  Atlas,  Wien,  P.lli;.',,  :;  Aull.,  p.  'Mi.  Fig,  1J7-1. 1 

(i)    Meatuses  of  the  nose  (nie((his  nasi). 

iia)    Superior  iiietilus  {iiiealut:  )iasi  fiiijierior). 
(ib)    Middle  nical  us   {iiietiliis  nasi  meiliiif:). 

(iha)    "  lOulrancc-liall"   (jf   middle   meatus    (atrium    meatus 
lurliii ) . 
(ic)    Inferior  meatus   (iinrifns  nasi  infrriar). 
(ill)    Comiunn  meatus  (inealiis  nitsi  <-iiiii)iiiinis) . 
(ic)   Naso|iliaryu,i:'enl  meatus   (iiicafiis  jiaxapliargngeus). 
(j)    Re^ious  of  the  nose. 

(  jii )    Piosiiii-atory  vegidii    (rrgin  rrspiraloria). 
ijli)    i)\\':\c\nry  region   (rcgin  olfmloriii). 

What  is  the  extent  of  the  latter? 
(/c)   Glands  of  nose. 
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[ka)    Olfactory  glands  (Gl.  olfadoriae). 
(kh)   Nasal  glands  (Gl.  nasales). 
Force  the  concha  media  npward  and  backward  and  examine — 
(I)    Ethmoidal  infundibulum  (infiindibulum  ethmoidale). 

(la)   Semilunar  opening  (hiatus  semilunaris) . 
(to)  Ethmoidal  "bubble"  (hiiUa  ethmoidalis). 

Where  are  the  ethmoidal  cells  (celltdae  ethmoidales)  and  how  do 
they  communicate  with  the  nose? 
(w)    Sinuses  near  nose  [sinus  paranasales). 

(na)   Maxillary  sinus  (sinus  maxiUaris  [Tlir/hmori])   (0.  T.  antrum 
of  Highmore). 

Open  this   by  removing  its   lateral  wall.     How   does  it 
communicate  with  the  nose"? 
(nb)    Sphenoidal  sinus  (siiiiis  sphrnuidaUs). 
(nc)   Frontal  sinus  (sinus  frontalis). 
(o)   Nerves  of  lateral  wall  of  nose.     (Fig.  132.) 
(oo)    Olfactory  nerves  (Nn.  olfactorii). 

(ob)   Anterior  nasal  rami  of  ethmoidal  nerve   (rami  nasales  ante- 
riores ) . 
(oba)    Internal  nasal  rami  (rami  nasales  interni). 

(obaa)   Lateral    nasal    rami    (rami   nasales    later- 
ales), 
(abb)   External  nasal  ramus  (ramus  nasalis  extcrnus). 
(oc)   From  ganglion  sphenopalatinnm. 

(oca)   Lateral  superior  posterior  nasal  rami   (rami  nasales 

posteriores  superiores  laterales). 
(ocb)    [Lateral]  inferior  po.sterior  nasal  rami  (rami  nasales 
posteriores  inferiores   [laterales]). 
(od)    Internal    nasal   rami    (rami   nasales   interni),   from   anterior 
superior  alveolar  rami  of  N.  infraorbitalis). 
(p)   Arteries  of  lateral  wall  of  nose. 

What  is  the  arterial  supply  here?    Work  out  the  large  branches. 


SPHENOPALATINE    GANGLION  (GANGLION    SPHENO- 
PALATINUM)    (0.  T.  MECKEL'S    GANGLION). 

The  lateral  posterior  nasal  rami  (superior  and  inferior)  have 
already  been  found ;  follow  them  back  to  the  pterygopalatine 
canal  (canalis  pieyyfjopalatinus)  (0.  T.  posterior  palatine 
canal)  ;  open  this  canal  thoroughout  its  length  and  follow  the 
palatine  nerves  (Nn.  palatini)  upward  to  the  sphenopalatine 
ganglion  which  lies  in  the  pterygopalatine  fossa  (fossa  pfertfr/o- 
palatina)  (O.  T.  sphenomaxillary  fossa).  In  connection  with 
the  ganglion  sphenopalatinnm  study  the  following: 

(a)  Orbital  rami  (rami  orbitales). 

(b)  Nerve  of  the  pterygoid  canal,  or  Vidian  nerve  (N.  canalis  pterygoidei 

[Vidii]'). 
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(ba)    T-,aigei-   suiierfic-ial   jieti-dsal   nerve    (N.   petrosus   superficialis 

major), 
(bh)  Deep  petmsal  nerve  (N.  petrosus  profundus)  (0.  T.  great 
deep  petrosal  braneli  of  earotid  plexus). 
Ti>  display  (b),  eut  away  with  bone-forceps  the  sphenoidal 
process  {procfssus  siihenoidalis)  of  the  palate  bone  and  carefully 
open  the  pteiygoid  or  Vidian  canal,  which  passes  through  the  root 
of  the  pterygoid  process  of  the  sphenoid  bone. 


Fid.  132. 


Kami  lat.  Nn.  oil". 
Kami  iiasalrs  niif  V  '  tli    iiit 


X.  nasopalatinu.s 
V   maxill'iris 


Gang   ^\  licnopalat. 
N.  canal. 
■    pterygoid. 


N.  petrosus 
prolund. 

Rami 
pharyngei 


X  palat.  post. 
^  palat.  merl. 
N  palat.  ant. 


R  iinus  to  palatjll 
miicou.s  mem- 
brane 


Lateral  ljranehe.s  of  the  ollaetory  nerve.s  (after  Ilirselifeldj.     (From  I'oirier  et  i'liarpy,  Traitt^ 
d'Anat.  hum.,  Paris   l.vja    t.  ill.    :'.,  jj.  771,  Fig.  417.) 

(c)   Nasal  rami   {rami  nasales).     (Vide  Fi.g.  1?>'2.) 

ica)    Lateral   su|]erior  jiosterior   nasal    I'anii    (rami   nasales   poste- 

riores  sujicrivres  laic  rales), 
(cb)   Medial   superior   jiostcrior   nasal    rami    (rami   nasales   poste- 
riures  superiores  iDeiViaU's) . 
(cba)   Nasopalaline    nerve    of    Scarjia     (N.    »asopalatim(S 
[Searpae]  ). 
(ce)    [Latei'al]    inferior  |]oslerior  nasal   rami    (rami  nasales  pnstc- 
riores  i)iferiiires   \lal  erali-s]  ) . 
These   have   been    jireviously   examined   in   their   peripheral   dis- 
tribution. 
(tl)   I'alaliiie  iiei-\'cs  (Nn.  palatini). 

(eta)    Anterior  palatine  nerve   (N.  palaliiiiis  anterior). 

Ti'ace  it  lo  its  (einiinals  in  the  tunica  mucosa  of  the  hard 
palale. 
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(dh)    Middle  palatine  nerve  (N.  palathius  medius)    (0.  T.  external 

palatine). 
(dc)   Posterior  palatine  nerve   (A',  palatinus  posterior). 

Near  this  note  the  tendinous  expansion  of  the  M.  tensor 

veli  palatini. 

Trace  the  N.  nasopalatinus  [Scarpae]  also  back  to  its  origin. 
A  better  view  still  of  the  pterygopalatine  fossa  will  be  obtained 
if  the  orbital  process  {processus  orbitalis)  of  the  palate  bone 
and  a  portion  of  the  body  of  the  sphenoid  bone  be  cut  away  with 
bone-forceps. 

The  terminal  branches  of  the  internal  maxillary  arterj-  (^4. 
maxillaris  interna)  should  now  be  finally  reviewed. 


INTRAOSSEOUS    COURSE   OF   N.  FACIALIS,  N.  INTER- 
MEDIUS,  AND    N.  ACUSTICUS. 

The  N.  facialis  and  N.  acusticus  should  now  be  followed  from 
the  internal  acoustic  meatus  {meatus  acusticus  internus)  in  their 
course  through  the  interior  of  the  petrous  portion  of  the  tem- 
poral bone. 

Remove  the  temporal  bone  from  the  skull,  fasten  it  firmly  in 
a  vice  in  its  natural  position,  and  remove  the  squama  temporalis 
by  sawing  horizontally  through  it  just  above  the  level  of  the  pars 
petrosa. 

Make  a  second  horizontal  cut  through  the  pars  petrosa  just 
above  the  roof  of  the  internal  acoustic  meatus;  the  vestil)ule 
{vestibulum),  cavity  of  the  tjTnpanum  {cavum  tympani),  and 
mastoid  cells  {cellulae  mastoideae)  will  thus  be  opened.  Upon 
the  mastoid  wall  {paries  niastoidea)  will  be  seen  a  prominent 
anteroposterior  ridge  {prominentia  canalis  facialis),  due  to  the 
canal  in  which  the  facial  nerve  runs,  the  facial  canal  of  Fallo]Hus 
{canalis  facialis  [Fallopii])  (0.  T.  aqueduct  of  Fallopius). 
Notice  that  with  this  is  continuous  a  part  of  the  canal  upon  the 
labyrinthine  wall  of  the  cavum  tympani,  above  and  behind  the 
stapes  and  the  fenestra  vestibuli  (0.  T.  foramen  ovale).  Gain 
space  by  removing  more  of  the  roof  of  the  t^^mipanum  {tegmen 
tympani)  with  bone-forceps;  open  up  the  facial  canal  on  the 
labvrinthine  wall  {paries  lahyrinthica)  with  a  chisel  and  expose 
corresponding  part  of  the  N.  facialis.  Next  expose  the  nerve  in 
the  proximal  portion  of  the  facial  canal  by  chiselling  away  the 
roof  of  the  internal  acoustic  meatus  and  following  the  nerve 
along  forward  and  lateralward.    When  the  geniculate  ganglion 

20 
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oi'  the  N".  iuteniiedius  is  readied,  it  will  be  recognizable  as  a 
swelling  at  the  point  where  the  N.  facialis  bends  backward  to 
enter  the  tymxianic  portion  of  the  facial  canal  of  Fallopius. 
Avoid  injnry  to  the  delicate  nerve  threads  connected  with  the 
ganglion  geniculi. 

Pnsli  a  fine  i>in  upward  through  the  stylomastoid  foramen 
(forai)ii'n  stiiloiinistoiclcum)  to  ascertain  the  course  of  the  distal 
portion  of  the  canalis  facialis  [Falloi)ii].  This  can  be  opened 
by  first  removing  the  mastoid  process  by  a  coronal  saw-cut  in  a 
plane  just  behind  the  foramen  stylomastoideum.  When  this  cut 
has  gone  as  deep  as  the  foramen,  make  a  second  cut  at  right 
angles  to  it, — that  is,  a  sagittal  saw-cut, — to  meet  the  extremity 


Fig.  T33. 


N   pttros  siipcrfic.  maj. 

Is.  petro.s.  snpcriic. 


N.  aurir   fist-*-,    ».      , — ,_        ^- ,  ,      \    i    im      xt         •     » 

"  ^?"  ^       c^  ^^^  t  ^ — l_a — L_l      \j  a\inc.  temp. 

\   lingurtlis 

N  alveol.  inf. 

Ohoriln  tyiiipani  larirr  Ilins.-bfrlil  i,     (Fnan  I'liiriur  ri  C'liarjiy, 
Traitu  fl'Anat,  hum,,  Paris,  l.v,nj,  1.  jii.,  :!,  p.  ,S47,  Fig.  ),S3.) 

of  the  first  cut.    Remove  the  bone  thus  excised  and  open  the  rest 
of  the  facial  canal  with  a  chisel. 

Study  the  direction  followed  by  the  N.  facialis  in  each  of  its 
four  stages.     Examine  the  following: 


Facial  Nerve  (N.  facialis).     (Vide  Fig.  133.) 
Kote— 

(a)  Knee  nf  (lie  I'acinl  iici-ve  (iictii<-iilitrii  N.  facialis)  and  the  siniglion  at 
llie  knee  { i/inii/lioii  i/i'iiifiili ) ,  wliicli  really  beloiii^s  (n  (lie  N.  inter- 

llK'lliuS. 

(h)    Nel■^'^  to  slaiiedins  iiinsele  (.\'.  sliijic(liii.'<). 

(r)  Raniiis  aiiasi (iiiidsinL;'  will)  llie  lyinpaiiie  plexus  {raiiins  aiKinlomoticus 
iiiiii  pir.rii  li/iii/KDuin)  ( ( ».  T.  Iyni]iaiiic  liraneh)-  This  lieljis  to 
I'liMii  (he  lesser  siipei'lieial  peli-esal  nerve  (A^.  iiclrasiis  sui)cr/iclalis 
mi'niir). 
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Observe  also  (1)  the  communicatiou  of  Arnold's  nerve 
{ramus  auricular  is  N.  vagi)  with  the  trunk  of  the  N.  facialis,  a 
little  above  the  foramen  stylomastoideum;  (2)  a  little  branch, 
inconstant,  which  sometimes  runs  to  join  the  sympathetic  plexus 
upon  the  A.  meningea  media;  it  is  called  the  external  superficial 
petrosal  nerve. 

Intermediate  Nerve  of  Wrisberg  (N.  intermedius)    (O.  T.  Sensory- 
Part  of  Facial  Nerve). 

To  this  the  geniculate  ganglion  belongs.    Study — 

(a)   Larger  superficial  petrosal  nerve  (iV.  peirosus  superficialis  major). 

This  carries  sensory  fibres  from  the  N.  intermedius  by  way  of 
the  Vidian  nerve  to  the  sphenopalatine  ganglion. 
(&)    Cord  of  tympanum  (chorda  tympani).     (Fig.  133.) 

This  cari-ies  secretory  fibres  (sympathefie?)  to  the  Gl.  suljmaxil- 
laris  and  trl.  sublingualis  and  taste  fibres  from  the  tongue  to  the 
ganglion  geniculi  of  the  N.  intermedius.  Read  carefully  the  com- 
plicated course  of  the  chorda  tymjiani  and  follow  it  as  well  as 
possible  in  the  specimen  and  in  models. 

Acoustic  Nerve  (N.  acusticus)    (O.  T.  Auditory  Nerve). 

Note  its  position  as  regards  the  N.  facialis  in  the  meatus  acus- 
ticus internus.  (Observe  that  it  is  formed  by  the  fusion  of  two 
roots, — one  from  the  vestibule  {radix  vestibularis),  the  other 
from  the  cochlea  {radix)  cochlearis).  The  former  root  carries 
sensory  fibres  from  the  vestibule  and  semicircular  canals  and 
is  concerned  with  the  maintenance  of  equilibrium  of  the  head  and 
eyes;  the  latter  root  carries  the  impulses  concerned  in  the  sense 
of  hearing  and  in  auditory  reflexes. 


LARYNX. 

Examine  the  position  and  relations  of  the  larynx.  Note  that 
to  its  presence  in  the  neck  is  due  the  laryngeal  prominence, 
or  "  Adam's  apple"  {prominentia  laryngea,  pomitm  Adami). 
With  a  model  of  the  larynx  and  the  specimen  before  you,  read 
a  general  description  of  its  eonstrtiction  before  beginning  the 
dissection. 

Examine  the  relation  of  the  larynx  to  the  tongue.  Study  the 
following : 

(a)   Median  glosso-epigloftic  fold   (plica  glosfso-epiglottica  mecliana)    (0. 
T.  middle  glo.sso-epigiottidean  fold,  or  fraenum  of  the  epiglottis). 


(b)  Lateral  tjlussd-ciiigioUic  fold   {plica   /jlnsso-cjik/loliica  lateralis)    (0. 

T.  lateral  lilossn-c'iiiglottidean  folds). 

(c)  E|)igk)ttic  vallecula  (vallecula  cpiglullica). 

Cavity  of  Larynx  (Cavum  laryngis).  (Vide  Figs.  125,  134,  and  135.) 
Look  into  it  from  above,  the  epiglottis  being  pulled  well  for- 
ward, and  observe  its  subdivision  by  the  true  and  false  vocal 
cords  into  three  portions, — the  "  upper  subdivision,"  or  vesti- 
bule of  the  larynx,  the  "  middle  subdivision,"  corresponding  to 
the  ventricles  of  the  larynx,  and  the  "  inferior  subdivision," 
below  the  true  vocal  cords  or  folds. 

Fig.  134. 

Kadix  linguae 


Epiglottis 

Tuberculum  epiglotticum 


Vallecula  epiglottiea^ 

Plica  glossoepiglottica 

lateralis 

I'liea 
pharynguepiglottiea — - 

Aditus  laryugis 

Plica  aryepiglottlca — 


Rimn 
glottidis 


pars  intcr- 
membranacca. 


pars  inter-  — 
cartilaginca 


Tunica  mucosa  pharyiigls 


Plica  voealis 
—-Plica  veutricularis 
-Reeessus  piriformis 


""^^Tuberculuiu  cnnei forme 
[Wrisbergi] 
"Tuberculum  coriiiculatum 
[Santorini] 

Tiieisura  iuterarytaenoidea 


Cayity  of  the  larynx  viewed  from  above.     (.Vfter  Spalteholz,  Hand  Atlas 
of  Hum.  Allat.,  Lei|izig,  I'.IU:),  vol.  iii.  p.  5.i9,  Fig.  613.1 


The  entrance  to  the  larynx,  or  superior  aperture  [aditus 
lanjngis),  may  now  ].)e  observed.  What  is  its  shajie?  How  is  it 
bounded?  The  aryepiglottic  fold  {plica  ariiepifilniiica)  (0.  T. 
arytaeno-e])iglottidean  fold)  extends,  on  each  side,  from  the  lat- 
eral margin  of  the  epiglottis  in  front  to  tJie  tiji  of  the  arytaenoid 
cartihige  behind.  Note  that  it  is  formed  by  the  junction  of  the 
tunica  mucosa  phnryngis  with  the  tmiica  mucosa  laryngis.  In 
it  near  its  posterior  extremity  are  two  ttibercles,  the  cuneiform 
tuliercic  (fiihrrciilinii  cimrifoniir  IJViishcrf/i])  and  the  cornicu- 
late  tubercle    {hihcrcvhiin   roniicuhifinu    [Sanioriiii]),   on  each 
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side,  due  to  the  cuneiform  and  the  cornicuhite  cartihige  respec- 
tively; between  tlie  tubercuhi,  cornicuhita  of  tlie  two  sides, — tliat 
is,  in  the  median  ph^ne  beliind, — note  the  interarytaenoid  notch 
{incisnra  interayytitoioulca).  Tlie  cavity  between  the  aditus 
and  tlie  ventricuhir  folds  {plicae  ventriculares)  (0.  T.  false  vocal 
cords)  is  called  the  vestibule  of  the  larynx  {vestihulum  laryngis). 
This  cavity  coninmnicates,  by  means  of  the  slit  (rima  vestibuli) 
(0.  T.  false  glottis)  between  tlie  ventricular  folds  {plicae  ven- 
triculares) (0.  T.  false  vocal  cords),  with  the  superior  entrance 
to  the  glottis  {aditus  glotticUs  superior). 


Fig.  135 


rsiviim  [)harynj,'is 
Recessus  piriformis^ 

Plica  ventricularis-- 


Vcntrieulus  laryngis 


(Glottis 


-'M,  arytaciioidens  transvorsiis 

M.  arylaciioidcus  oltliquiis 


-I\ima.  veslihiili 

Vcntricnliis  laryngis  ( INrorgagnii) 

Appendix  \-unlriculi  laryngis 
"  Tiilicrculuni  upiglotticiim 

■reoarytacnoidcus  (externus) 

irs  intormcmltranacea 

rimae  gluttidis 
^r.  ^'ocalis 


'-.-I'lirs  intcrcartilaginca 
rimau  gli.ittidis 


tilago  arytacniiidca 
(procussus  vocalis) 


Both  sections  of  a  larynx  cnt  transversely  across  in  tlio  region  of  the  ventricle.  The  mucous 
membrane  has  been  removed  from  the  right  side  of  the  lower  section.  (After  Toldt,  Anat.  Atlas,  Wieu, 
19U0,  2  Aufl.,  p.  44o,  Fig.  757.) 

On  each  side  of  the  aditus  glottidis  superior  is  situated  tlie 
ventricle  of  the  huynx  (vcnfricubis  hni/ugis  [Morgagnii])  (0. 
T.  laryngeal  sinus),  with  its  blind  sac-like  appendage,  appendix 
ventricnli  laryngis  (O.  T.  laryngeal  pouch  or  sac). 

The  true  vocal  cord,  or  vocal  fokl  (plica  racalis)  on  each  side, 
is  the  free  margin  of  tlie  three-sided  prismatic  projection  known 
as  the  vocal  lip  {lahiuni  rocalc).  Note  that  the  plica  vocalis  is 
situated  farther  medialward  than  the  plica  ventricularis.  Ob- 
serve near  the  anterior  extremity  of  the  i)lica  vocalis  the  ''  yel- 
low spot"  (iiuu'ula  flara).    To  Avhat  is  this  due? 
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Glottis. 

The  two  plicae  vocales  together  form  the  ghjttis  (O.  T.  glottis 
vera),  the  slit  between  theai  being  known  as  the  rima  glottidis. 
The  I'ima  glottidis  is  divisilile  into — 

(a)  Liternienibniiuius  iiarl  (purs  iiitrniu'mhrauacfa)  ( O.  T.  glottis  vo- 
calis),  tlie  anlerini'  loiip'i'  ])ai1,  between  tlie  plieae  vocales. 

(h)  IntereartilayiiKKis  jiart  ([nirs  iiilrrciiiiilaijiin'a)  (O.  T.  glottis  respira- 
toria),  the  pusteiinv  slmrter  Jiart,  between  the  medial  surfaces  of 
the  arj'taenoid  cartilages. 

The  cavity  below  the  riiiia  glottidis — i.e.,  the  inferior  cavity 
of  the  larynx — is  called  the  aditus  f/lotti(ll.s  inferior.  It  leads 
below  into  the  trachea. 

Mucous  Membrane  of  the  Larynx   (Tunica  mucosa  laryngis). 

Observe — 

(a)   Mucous  laryngeal  glands  (dh  hiri/nr/eae). 

(aa)  Anterior   (Gl.  lari/iirjcac  anteriores),  in  front  of  and  behind 

the  epiglottis. 

(ab)  Middle    [GL   lari/nijeae  mediar),  on   the  plicae  ventriculares, 

ill  the  ventricles,  and  around  the  cuneiform  cartilages. 

(ac)  P<Jstcrior    (Gl.    larijtujeac   posleriorcs) ,   in   front   of,   in,   and 

behind  the  M.  arylaenoideiis  tran.sversus. 
(6)   Lymph-nodules    of    laiynx    (noduli    li/mpliatii-i    solHarii),    especially 
on  the  )iosterior  surface  of  the  epiglottis  and  in  the  ventricles. 

Hyothyreoid  Membrane  and  Laryngeal  Muscles. 

Witli  a  probe  stuff  the  ventricle  of  the  larynx  and  its  ajipen- 
dix  full  of  moist  cotton.  Fasten  the  larynx  with  pins  on  a 
wooden  lilock,  tlie  anterior  surface  upward. 

Find  the  ramus  externus  and  ramus  internus  of  the  N.  laryn- 
geus  superior,  the  N.  recurrens,  the  superior  an<l  inferior  laryn- 
geal vessels,  and  avoid  injury  to  them  in  the  subsequent  dissec- 
tion. Remove  the  Gl.  thyreoidea  and  the  Mm.  omohyoideus, 
stcrnoliyoideus,  steiiiothyreoideus,  thyreohyoideus,  and  con- 
strictor pharyngis  inferior,  (^lean  and  study  the  following 
structures : 

(«)    IIjM^tljyi'eoid    uienibranc     ( mrmhrtoia    Inioilii/rroidcri)     (0.    T.    thyro- 

hynid  membi'aue).     ()l)serve  hi>w  il   is  )ierforated  liy  the  A. 

and   V.   hiryiigea   s\iperiiii'   and   liy   the   rnuuis   internus  N. 

lai'vngei  su|">eriiiris. 

(nn)    l\Tidd!e    liyoUiyredid    ligamenl     {Vniann-'iilitm    IiiidIIi iircoiilrum 

Hirfllii III ) . 
(rih)   Tjali'ral    liyolhyi-eoid    ligamenl.    (liij(ime}ilum    lii/dnii/rcoidemn 
htlrnilr). 
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(aba)   Wheat-like  or  tiiticeous  cartilage  (cartilago  triticea). 
(h)    Cricuthyreoid  muscle  (M.  cricothyreokleus). 

(ba)  Straight  part  {pars  recta)   ( 0.  T.  anterior  or  oblique  part). 

(bb)  Oblifjue  part    (pars  obUqua)    (0.   T.   posterior  or  horizontal 

part). 

Study  its  origin,  insertion,  action,  and  iiniervation. 
(c)    Middle    ericotliyi-eoid    ligament    (lujamcntum    cricolhi/reoideum    [me- 
dium])   (O.  T.  middle  poi'tion  <<t  ci-icolhyreoid  memliraue). 
This  IS  really  a  part  of  the  conns  elastieus  (vide  infra). 

Reverse  position  of  larynx  on  wooden  block,  so  that  posterior 
surface  looks  upward.  Slit  open  oesopliagus  along  middle  line 
behind.  Dissect  the  tunica  nnicosa  cautiously  olf  the  posterior 
aspect  of  the  cricoid  and  arytaenoid  cartilages,  avoiding  injury 
to  the  A.  laryngea  inferior  and  N.  recurrens  (between  thyreoid 
and  cricoid  cartilages). 

Clean  carefully  the  following  muscles  and  ascertain  their 
form,  position,  origin,  insertion,  action,  and  innervation : 

(a)  Posterior  cricoarytaenoid  miisele   (M.   cricoarytacnoideus  posterior). 

(b)  Oblique  arytaenoid  muscle  (M.  arytacnoideus  obliqims). 

(ba)   Aryepiglottic   muscle    (M.   aryepighjtticus)    (0.    T.    aryteno- 
epiglottidean  muscle). 

(c)  Transverse  arytaenoid  muscle  (M.  arytaenoideus  transversus). 

From  this  point  on,  the  dissection  is  conducted  differently  on 
the  two  sides,  that  on  tlie  rigiit  being  made  especially  for  tlie 
muscles,  that  on  the  left  for  the  vessels  and  nerves. 

Fasten  larynx  by  its  left  side  to  tlie  wooden  block.  Remove 
the  M.  cricothyi-eoideus  of  the  right  side.  Cut  tlirougii  the  right 
ligamentum  hyothyreoideum  laterale;  disarticulate  the  right 
inferior  cornu  of  thyreoid  cartilage  from  the  facies  articularis 
thyreoidea  on  the  side  of  the  cricoid  cartilage.  Cut  vertically 
through  the  lamina  dextra  of  the  thyreoid  cartilage  a  little  lat- 
eral from  the  anterior  median  line  and  remove  the  detached  riglit 
lamina. 

Clean  carefully  and  study  the  form,  position,  origin,  inser- 
tion, action,  and  innervation  of  the  following  muscles: 


^a 


(a)  Lateral  erico-arytaenoid  muscle  (M.  cricoarytaenoideus  lateralis). 

(b)  Thyreo-aiytaenoid  muscle  (M.  iliyreoarylaenoideus  [externus\). 

(c)  Thyreo-epiglottic   muscle    (ilL    Ihijrcoepighjtticus)    (0.    T.   tliyro-epi- 

giottideaii  muscle). 

(d)  Vocal  muscle   (M.  rocalis)    (0.  T.  internal  thyro-arytenoid  muscle). 

(This  muscle  is  best  seen  in   a  cross-section  through  the  whole 
larynx  at  the  level  of  the  true  vocal  cord.     It  lies  medial  from  the 


]l-2 
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M.    tliyit'oaiTlaeiioiileus    [e.xlci'ims],    the    two    Ijeiiiy   scarcely    sep- 
arable,! 
(e)   Yciiti-ieiilar  iiuiscle  (71/.   i'r>il ririiUiris). 

This  is  a  iiiiiiiile  muscle  in  the  |)lica  veiiti'ieularis,  scarcely  to  be 
made  out  except  with  the  aid  of  the  microscope. 

Eemove  cantiously  the  ]\r.  ericoarytaenoideus  lateralis  and 
try  to  separate  the  M.  thyreoarytaenoideus  [externus]  from  the 
more  medially  situated  M.  vocaiis.  Ascertain  the  relation  of  the 
latter  to  the  labium  vocale  and  then  remove  it.  Study  the  parts 
now  ex|)Osed. 


Fig.  136. 


Bundle  of  the  M.  styloptiarjTigeu.s 


AI    iryopiglotticus 

Gl  mdulne  laryngeao  mediae 
a  mucosa  laryngis 


Jim,  arytaeiioidei  olili.]ui 

'fl 

'{      AI.  arytaenoideu.s  traii.syer.?u.s 


^'^l.  cricotliyreoidoiis 
-Artieulatio  eriei.ahvreoidea 


M.  erico-arytaenoideus  posterior 


Ar.  eeratocrieoideus  (Var.) 

Muscles  of  larynx  seen  from  Ijeliind.    I'art  of  the  right  lamina  of  the  thyreoid  cartilage  has  been 
r.-moyed.     (After  Toldl,  .Inat.  Atlas,  Wien,  1900,  2  Aufl.,  p.  444,  Fig.  T.">1.  i 

Elastic   Membrane  of  Larynx   (Membrana  elastica  laryngis). 

(fl)   Elastic  cone  (conns  rlafifirus)   (0.  T.  cricothyroid  memlirane). 

{(id)    Vocal  ligament  (lnj((iiiciitum  vocale)    (O.  T.  inferior  thyro- 
arytenoid lii;'anient). 

Obsei'\-e  that  this  is  really  the  upper  free 
thickened  border  of  Ihe  conns  elaslicus.  Note 
e.specially  its  anterior  and  iioslerior  attachments. 
Between  the  two  li,<;amenla  vocalia  in  front 
oliserve — 
(cifid)  Sesamoid  c,-ir(ilai;i'  (carlilaiio  scsanioidca) . 
(h)    '^)ua(liaiiuiil.-ir  niemhrane   { inciiiliriniri  riiiiiiJrdHniihiris). 

(ha)    YeiitriiMiliir    li-ameni      (lii/aDiciil iiiii     r.'iitrh^nlarc)     (0.    T. 
sn|ierior  (liyi'o-ai'ylenoid   li'^ainenl ). 
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Observe   that   this   ligaiueut   is    simply   the    thickeued 
lower  margin  of  the  quadrangular  membrane. 

Next  dissect  away  on  the  right  side  tlie  remains  of  tlie  plica 
aryepiglottica,  niembrana  quadrangularis,  plica  veutricularis, 
plica  vocalis,  and  conus  elasticus,  but  leave  the  arytaenoid  and 
corniculate  cartilages  undisturbed.  Eemove  the  cuneiform  car- 
tilage from  tlie  rigiit  aryepiglottic  fold  and  preserve  it  for  subse- 
quent study.  Tlie  left  wall  of  the  cavity  of  the  larynx  may  now 
be  thoroughly  studied,  and  any  points  not  well  made  out  in  the 
preliminary  study  of  the  cavity  before  it  was  opened  should  be 
cleared  up  before  going  further. 

Vessels  and  Nerves  of  Larynx. 

The  dissection  of  tlie  vessels  and  nerves  of  tlie  interior  of  tlie 
larynx  should  now  be  undertaken. 

(a)  Internal  ramus  of  superior  laryngeal  nerve  {ramus  internus  N.  laryii- 

gei  superivris) . 
(aa)   Ramus   anastomosing  with   inferior   laryngeal   nerve    {ramus 
anastomoticus   cum  N.   lanjngeo  inferiore)    (0.   T.   Galen's 
loop ) . 

Make  traction  on  this  nerve  outside  the  larynx  where 
it  pierces  the  niembrana  hyothyreoidea  and  cut  through  the 
tunica  mucosa  laryngis  on  the  inner  surface  of  this  mem- 
brane and  find  the  nerve  and  artery.  Gradually  dissect  off 
the  tunica  mucosa  and  expose  their  branches.  What  is  the 
function  of  the  internal  ramus  of  the  N.  laryngeus  superior? 

(b)  Inferior  laryngeal  neiwe  from  the  recurrent  nerve   (A',  laryngeus  in- 

ferior N.  recurrentis)    (0.  T.  recurrent  laryngeal  nerve). 

To  see  it  well,  draw  the  thyreoid  cartilage  well  lateral- 
ward. 
(6a)    Antei-ior  rannis  (ramus  anterior). 

What  muscles  are  innervated  by  it? 
(6b)   Pi istei-ior  rannis  {ramus  posterior). 
What  muscles  dues  it  supply? 

(c)  Superior  larvngeal  artery'  (.1.  largngea  superior), 
{cl)    Inferior  laiyngeal  artery  {A.  largngea  inferior). 

Cartilages  and  Ligaments  of  Larynx. 

Some  of  these  have  already  been  examined. 

Eemove  the  rest  of  the  mucous  membrane  and  the  muscles 
from  the  cartilages,  taking  care  not  to  injure  the  ligaments  or 
the  smaller  cartilages.    Study — 

Epiglottis  and  its  Ligaments, 
{a)   Epiglottis. 

{aa)   Stem  of  epiglottis  {pefiolus  epiglottidis). 
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(ab)    Epiglottic     tubercle     (tuhcrcuhim     epiglotlictim)      (0.     T. 

cushion  of  epiglottis). 
(((!']    Epiglottic  cartilage  (caiiiliigo  epiglottica). 
(h)   Tliyreo-epigiottic   ligauieut    (liijiiiiiritlum    thyreoejiiglotHcum)     (0. 

T.   lliyi'o-epiglottideau  ligauient. ). 
(c)   Plyo-epigloltie  ligament   {liijanienlum  hfiocpiglvUicum)   (0.  T.  hyo- 
t'pigli  ittulean  ligauient ) . 
Thyreoid  Cartilage  (Cartilago  thyreoidea). 

(a)  Right  and  left  plates  {laminae  [dc.rtra  et  sinislra])    (0.  T.  ala). 

(b)  Superior  thyreoid  notch   {iin-isura  Uii/reoiilea  superior), 
(e)    Inferior  thyreoid  notch  (ineisura  llii/nnidea  inferior). 

((/)    Sujierior  thyreoid  luliercle  { I itbcrculuiii  tliiireoideum  siiperius). 

(e)   Infeiior  thyreoid  tubercle   (tubcreulum  Ihyreoidetuii   inferius). 

(/')    Oblique  line  (Uiiea  oliliqua). 

{</)    Su[)erior  liorn   (eoniu  ^iijieriiis). 

(Ii)    lufeiioi'  horn   {cunni  iiiferiits). 

(i)    Thyreoid  forauieu  (foramen  lliyreoideum). 

Cricotlii/reoid  Joint   (Artieulatio  cririithyreoidea) . 

(a)  Capsule  of  joint   (eapsula  arlicularis  ericothi/reoidea). 

(b)  Lateral  cei'atocricoid  ligaments  (Ligg.  ceratocricoidea  lateralia). 

(c)  Anterior  ceratocricoid  ligament  (Lig.  eeratocricoideum  anterius). 

(d)  Posterior  ceratocricoid  ligaments  (Ligg.  ceratocricoidea  posteriora). 
Di^-ide  the  structures  connecting  the  thyreoid  cartilage  to  the  cricoid 

and  remove  the  former. 
Cricoid  Cartilage  (Cartilago  ericoidca). 

(a)    Arch   (arois  [cartiliiijiiiis  cricoideae]). 
(1j)   Lamina  (lamina  [cartilaginix  criroideae]) . 

(c)  Arytaenoid  articular  surface   (fades  artiettkiris  argtaenoidea). 

(d)  Thyreoid  articular  surface  {fades  articularis  thyreoidea). 

(Observe    also    the    cricotracheal    ligament    {ligamentum    erico- 
truehealc). 

Cornieulate   Cartilage    (Cartilago   eornieulata    [Santorini])    (0.   T.   carti- 
lage of  Snntorini ). 
{a)    Aiycorniculate  joint  (sgnchondrosis  argcorn.ienlala). 
(1))    Corniculophai-yngeal  ligament   (Lig.  cuniii-nhijiliargiigeum)    (0.  T. 
Lig.  jugale). 
(tia)    Cricopliaryugeal  ligament   (Lii/.  erieopliargiigcum). 

Argtaenoid  Cartilage   (Cartilago  argtaenoidea) . 

R('mo\-(>  one  in   order  to  study  the  cartilage  itself;    leave  the 

other  in  situ,  for  the  sludy  of  (lie  ligaments. 
(a)    Ti]i  or  apex   {ape.r  \ rartila<iiiiis  ariitaenoideae']) . 
(h)    Base    (lidsis   [iiirtiliii/iiiis  argt((eiiiiideae]) . 

(tia)    Arlicul.-ir  surface   (fades  articularis). 
(r)    T'osterioi'  surface   (fades  posterior)  ■ 

(d)    .Mi'dial  surface  (fades  niediidis)   (  O,  T.  iulcrnal  surface). 
(r)    Tjaleral  surface  (fades  lateralis)    ( ().  'I',  aulero-e.xlernal  surface). 

(eo)    N.mIuIi'  <iv  hillock   (colli, oitiis). 

(eti)    Ai'clied   ridge   (crista  iircnata). 

(ec)  Tiiauguhir  de])i'essiou    (forca  t riinii/ularis). 

(ed)  Olilong  dejiression   (f(rrea  oblonga). 
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(f)  Vocal  process  (processus  vocalis). 

(g)  Muscular  process  (processus  nmscid(tris). 

Cuneiform  Cartilage  (Cart Hugo  cimciformis  [Wrishergi']). 

Was  this  present  ou  each  side  in  tlie  subject  under  disseeliou"? 

Crico-arglaenoicl  Joint  (Articulatio  cricoarylaenoidea) . 
(a)   Joint-capsule  (capsula  articularis  cricoarytaenoidea). 
(6)   Posterior  erieo-arytaenoid  ligament   (Lig.  cricoarglacnoideum  pos- 
terius). 

The  student  is  advised  to  read  at  this  juncture  on  the  phj'si- 
olog}'  of  voice-] )roduction  and  to  study  tlie  action  of  the  various 
laryngeal  muscles.  Why  does  food  not  enter  the  larynx  during 
deglutition? 

TONGUE  (LINGUA). 
Examine  the  following: 

(a)  Back  of  tongue  (dorsum  linguae).     (Vide  Figs.  125,  137.) 

(b)  Root  of  tongue  (radix  linguae). 

To  what  is  it  attached? 


Fig.  137. 


Episrlottis 
Plica  glossoepiglottic"i  iql  ii  u  a 
Vallecula  epiglctti  a 

Plica  fflossoepigluttica 

lateralis  r, 

Foramen  cacciira  linguae      V.^  ' 

(Morgagnii)  t   V\u"1 

Sulcus  tenninalis,  J'',%\'^'^ 


Papillae  lenticulares  ■ 
Pay>illae  vallatae'*'' 
Papillae  foliatac^ 

Papillae  eonicae 
Papillae  fiiiigiformLS 


Radix  linguae 

T  n  ilia  liugualis 


Papillae  tilit  nnes- 


Folliculi  linguales 


._Toiisil]a  palatiua  iin 
iKirizi.iiital  cross-section) 

/--.Sin US  tonsillaris 

Plica  triangularis 
Arcus  glossopalatinus 


Corpus  linguae  (ilorsum) 

M    i,;o  lateralis  linguae 
sul  us  mediainis  linguae 


r—  Apex  linguae 

Dorsal  surface  of  tongue.     (After  ToWt,  Anat.  Atlas,  ^yien,  lUOO,  2  Anfl.,  p,  403,  Fig,  M9.) 

(c)   Body  of  tongue  (corints  linfiiiae). 
{d)   Inferior  surface  (fades  inferior  [linguae]). 
(da)   Fimbriated  fold   (plira  fiwhriata). 
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((')     Tip  111'  tiilmuc    [il/iir  lillilllllc)  . 

(/')   Miu'dus  iiicnilii'ain'  nl'  liiiii;iie  (liniint  iiincu^a  Uiiijiiiti'). 

'I'iiis    lias    ali'cady    liccii    sliidicil    in    (-oiiiiceliDn    willi    the 
niiiulli  c'a\ilY,  Inil  sluiuld  now  lie  reviewed. 
(/'(()    Fi'eiuilnni    ("  lii'idle"   ur   "  clieek-i'ein")    id'   tiiii.i;ue    (frmulum 

liin/iKii'). 
(fb)    Liiiiiiial  jiaiiillae  { jxijiilhir  liiii/iialrs) . 

(flki)    Filit'oi'iii  iiapillae  (itUjiiUac  /iliftirmcs) . 

(fhh)    Coiiical  papillae  {}){ijiillai'  foiiirnc). 

{fill]    Fiinuit'iinii  jiapillae   (ixipillm:  fniii/ifoniu'.s). 

(/')(/)    Tjenlieular  ]ia|)illae   {pa/nllar  Iml  it-nlarrs) . 

{fill-)    X'aliate  ]iapillae   {'i>apillac  vallaliic)    ( O.   T.   eii-cum- 

vallate). 
iflif)    Foliate  Iiapillae  ( {Kipillac  fnliatiic). 
(ij)   Median  sideus  of  ton^'iie  (suUus  mriliiumfi  limjuui). 
(h)    Tenninal  sulcus  {stilctm  tcrmiiialis). 


M.  transTorsus  liDffuac 


Tunica  mucosa 
liuf^uae 


Fig.  138. 


M.  Tcrticalis  linguae 

I    TH'"  ■-  /,  ^^  ^jf  io„git,i,iinalis 

sujiori^ir 


J_(  landula  lini^ualis 
I  terior  (BlaiKtiiti, 
Nnlini) 


I  Ii       i  mliriata 


Facifs  inferior  liue:uac 


Septum  linguae 


Transverse  section  througli  tlie   tongue  near  the  tip.     (After  TolcU,  Anat.  Atlas,  Wien,  1900, 

li  Antl.,  ]i.  40ri,  Fig.  (iri2. 


((■)    PUiud  foramen  of  tongue  {foramen  caerum^  linguae  [Mnre/aijiiii]). 

iia)    Lini;iial  duct  {ductus  linijuaUa). 

(hill)    Thyreciglossal   duct   (duetun  iltiireoglosfms). 
(j)    Lingual  tonsil  (Innsilla  lini/ualis). 

(ja)    Lingnal  I'ollieuli   { fnllieuli  liiiijnales) . 

(I.)     Mll.seles   nf   Inn, /lie. 

Keu]i>\'e    llie    Iniiica    mucosa    linguae    I'l'om    the    rigid,    side    of    the 
tongue;     isolate   the   iiidiviilual   umscdcs  and    review   their   form,  posi- 
tion,  origin,  insertion,  action,  and   iiniei-\-at  ion. 
Fxtiiiisic  imis(des  (\iile  Fig.   1  lli )  : 

{/:a)    ( lein'oglossus  muscle   (,1/.  fieiiiniilnnsiis). 
{I'll)    Uyoglossns  innscde   (i1/.  Iii/niilnssiis) . 
(I:r)    Cliomlroglossns   mns(de    ( ,1/.   elniiiilrni/liissiis). 
{I.il)    Slyloglo.ssiis  muscle   (,1/.  .sliiliii/liis.^iis). 
Inlrinsic   muscles    (\'idc    l''ig.    1:iS): 

(/.t)    Sn|ierioi-    longilndinal    umside    of    (ongne    {l\[.    loniiiliidiiialif: 

.\ii  piriiir  liiiiiiKle)    (  ( ).  'i\  supiu'liciid    lingual), 
(/i/')    Inl'cnor  longil  uilinal    ninscic  of  longne    (.1/.   Iiiiii/il  iiiUikiHk  iii- 
friiiir  liiniiiiir)    ((),   'i\   interior  lingual). 
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(kg)   Transverse  muscle  of  tongue  (M.  transversus  linguae), 
(kh)   Vertical  muscle  of  tongue  (M.  verticalis  linguae). 
(/)     Septum  of  tongue  (septum  linguae), 
(m)  Ner\-es  of  tongue  (to  be  studied  on  left  side  of  tongue). 
(ma)    Glossopharyngeal  nerve  {N.  glossopharyngeus). 

(maa)    Lingual  rami  (rami  linguules). 
(mil)   Lingual  nerve  (yV.  lingualis). 

(mba)   Sublingual  nerve   (N.  sublingualis), 
(mbb)   Lingual  i-ami  (rami  linguales) . 

Read  on  the  relations  of  the  N.  trigeminus  and 
the  N.  inteiinedius,  respectively,  to  the  N.  lingualis. 
(me)    Hypoglossal  nerve  (A^.  hypoglossus). 

(inca)    Lingual  rami  (rami  linguales) . 
What  do  they  innervate? 
(n)   Lingual  artery  (A.  lingualis). 

(na)    Dorsal  rami  of  tongue  (rami  dorsales  linguae), 
(nb)   Deep  artery  of  tongue  (A.  profunda  linguae)   (0.  T.  ranine 
artery). 

BRAIN  (ENCEPHALON). 

The  student  should  now  undertake  the  systematic  study  of 
the  brain. 

Membranes  of  Brain  (Meninges  encephali). 

(a)  Dura  mater  of  the  brain    (dura  mater  encephali).     This   has  been 

examined  before  (p.  19S). 

(b)  Arachnoid  of  brain  (arachnoidea  encephali). 

(ba)  Subarachnoid  cavity  (cavum  subarachnoideale). 

(bb)  Subarachnoid  cisterns  (cisternae  subarachnoideales) . 
Divide  the  arachnoid  in  the  middle  line  over  the  anterior  surface  of 

the  medulla  oblongata  and  pons,  and  turn  the  two  halves  lateralward. 

(bba)  CerebellonieduUary  cistern   (cisterna  cerebellcjmedul- 

laris)    (O.  T.  cistei-na  magna). 

(bbb)  Cistei-n  of  the   lateral   fossa   of  the  cerelirnm    ((.-(.s- 

tcrna    fossae    lateralis    cerebri     [Sylvii]).      Note 
relation  to  A.  cerebri  media. 

(bbc)  Cistern  of  the  chiasm  (cisterna  cliiasmatis). 

(bbrl)    Interpeduncular  cistern  (cisterna  interpeduncularis) 

(0.  T.  cisterna  basalis). 
(bbe)    Cistern  of  the  large  veins  of  the  cerebrum   (cisterna 
venae  mar/nae  cerebri), 
(be)    Araohnoideal      gTanulations      (c/ranulationes      arachnoidecdes 
[Pacchioni])    (0.  T.  Pacchionian  l)(idies).     (Vide  Fig.  R4.) 

(c)  Pia  mater  of  brain   ( pia  mater  encephali) .     Study  this  in  its  relation 

to  the  surface  of  the  brain.     The  portions  of  the  pia  in  the  interior 
of  the  brain  will  be  studied  later  on. 
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Cerebrum,  with  a  portion  of  tiie  spiniil  <-i.rd,  xiuwi'd  from  the  ventral  .surface.  On  the  right-hand  side 
the  ventral  rools  itre  cut  oil  shnrl  and  turne'l  medialvard. 
J,  traetu.s  olfarlorius  ;  7/,  traetu.s  (i|ilicus ;  ///,  .\.  i.i'uli.motorius ;  /I',  X,  troclLlcaris ;  T',  N.  trige- 
minus, portio  major  et  Jiorlio  minor;  17,  .\'.  aljilncrus;  17/,  N.  faeiali.s  ;  17/',  N.  iiitiTiueditls  ;  17//, 
N.  ac'UStifus;  J.V,  N'.  glossnpha  ryntceus  :  .V,  N.  vagus  ;  A7,  X.  iii-rcssoriiis  ;  A7/,  N.  liypoglos.su,s ;  ne  T, 
N.  cervii'aiis  firiuuis.     (After  UOdinger  and  Ilenle,  fi-om  .V.  liauber's  lexl-bonl;,) 


Blood-vessels  of  Brain.     (Vide  Fig.  140.) 

Eoiiiovo  tlie  arncliiioidea  eucepliali  from  the  base  of  the  eei'e- 
brum  ajjd  fi-oui  tlie  aiitei'ior  siii-face  of  the  rhoinbeneephakin. 
Witli  st.'j.ssoi's  and  force]).s  f(jllow  tlie  blood-vessels,  beginning  at 
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the  large  trunks  and  passing  out  to  the  finer  subdivisions.     Do 
not  injure  the  brain  substance. 


Fig.  140. 


Fch. 


The  arteries  of  the  base  of  the  Ijrain. 
T,  lobus  temporalis  (cut  off) ;  I-XII,  Nn.  corebrales  ;  Accra,  art.  cerebri  anterior ;  Coma,  art.  com- 
municans  anterior  ;  A  FSij,  art.  cerebri  media  ;  .1  lent,  art.  lentieularis  ;  1-6,  the  cortical  chief  branches 
of  the  A  ccr.  wed.  ;  cp,  art.  conimunicans  posterior  ;  A  cha,  art.  chorioidea  ;  cli,  a  .small  branch  of  the 
preceding  which  goes  into  the  plexus  chorioidei :  x,  lateral  branches  of  the  A.  com.  post.;  Ac'p,  art. 
cerebri  posterior  ;  p,  short  branches  of  the  precedin.g  ;  A  has,  art.  basilaris  ;  A  t,  art.  temporalis  (Buret)  ; 
Anec,  art.  occipitalis  (Duret)  ;  .Im-^up,  art,  cerrlielli  su[-.eri(ir;  Arrrui"i.  art.  cerebelli  inferior  ante- 
rior; .1  err  in f,  art.  cerebelli  inferior  posterior  ;  A  r<  it,  art.  ^'ertebralis ;  t^pa,  art.  spinalis  anterior.  (After 
Monakow,  Gehirnpathologie,  Wien,  18117,  p.  6ll«,  Fig.  1.51.1 


Arteries. 

(a)   Vertebral  artery  (A.  vertebralis). 

(aa)   Posterior  spinal  artery  (A.  spinalis  posterior), 
(ah)    Anterior  .spinal  artery  {A.  spinalis  anterior). 


32U 


LAliOKATORY  MANUAL  OF  HUMAN  ANATOMY 


(ac)   iMi'iiingeal  ramus  (ramus  mcniii-gcus)   ( O.  T.  posterior  men- 

inyeal  bi'aiiclj ). 
{(i(J)    I'osti'i-ior   iiiferiiir   cerebellar  ai'teiy    (^L    cerebelli  itiferior 

piislvnor). 
(b)   Basilar  artery   (^i.  basikirifi) . 

(ha)   Anlei'ior   inferior   cerebellar   artery    (^i.    cerebelli   inferior 

(iiilcri(ir). 
(bb)    Iiitei'iial    auditory    arlery    (^l.    auditica    interna)     (0.    T. 

auditoi'V  artery). 
(be)    Rami  to  pous  (rami  ad  ponleni)   (0.  T.  transverse  arteries). 

(bd)  Superini-  cerebellar  artery  (^4.  cerebelli  superior). 

(be)  Posterior  cerebral  artery  (.1.  cerebri  posterior). 

(bf)  Arterial  circle  of  Willis  (circulus  arteriosus  [Willisi]). 


<rlIS. 


Lateral  vk-w  of  the  rinht  liemiNj.here  with  llie  ilistributioii  of  the  A.  cerebri  media. 
Arl.  FS,  art.  eer.  me.l.  ;  /,  //,  Iff,  /  r,  r,  tlie  five  rhief  Ijranehes  of  the  preceding;  Ilia,  lateral 
twigs  "f  the  tliird  branch  of  tlie  \.  eer.  lued.  ;  7-'f,  suleu.s  eentrali.s ;  FS,  fi.S5Ura  cercliri  lateralis  [Sylvii] ; 
JP,  sulcus  interjiarietalis ;  /,  sulcus  temporalis  superior;  F,~F:,  superior,  middle  aud  inferior  frontal 
gyri;  ,S'J/,  gyrus  .supramarginalis ;  Ann.  gyrus  angularis;  Oi-ft,,  gyri  oeeipitales  laterale.s.  The  dotted 
line  indicates  the  exte'ut  i.jf  tlie  distrilauion  of  tlie  A.  eer.  med.  (After  v.  llouakoiv,  Oeliirupath.,  Wicn, 
IS!)7,  p.  C7J,  Fig.  l.'il.) 


(c)    Internal  carotid  aifcry  (.,1.  earolis  inlcriia). 

( r« )   I'oslcrior   communicalino   artery    (.1.    eonniniitieans   poste- 

riiir) . 
(cb)    ('lioi'ioid  artery  (J.  elmriaidi-a)   ( O.  T.  anicrior  choroidal), 
(cf)    A  nicrior  cei'ebi'al  aiicry   (.1.  cerebri  aiilerinr) . 

(cca)    Anlei'ior  comnninical ini;'  aiiery    (^1.   commuiiicans 
aiilcriiir). 
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(cd)   Middle  cerebral  artery   (A.  cerebri  media)    (0.  T.  arteria 
fossae  Sylvii).      (Vide  Figs.   140-142.) 

Distinguish  between  basal  and  central  branches  and  cortical 
branches  of  the  cerebral  arteries.    Why  should  emboli  pass  more 


I'arc. 


for 


-r. 


Frontal  section  through  the  right  cerebral  hemisphere  ( plime  of  the  gyrus  centrali.s  anrl  chiasma 
opticum).  Origin  and  course  of  the  A.  leuticularis  as  well  as  of  the  cortical  branches  of  the  A.  cer- 
ebri media,  schematically  .shown. 

Gca,  anterior,  Gcp,  posterior  central  gyrus;  Pare,  lobulus  paracentralis ;  T^-Ti,  first  to  fourth  tem- 
poral gyrus;  B,  corpus  callosum;  Am,  nucleus  amygdalae:  J,  i.sland ;  T^.S',  fi.ssura  cerebri  lateralis 
[Sylvill  ;  Li,  nucleus  leuticularis  ;  Thai,  thalamus ;  C'H,  gjTus  hippocampi ;  /,  field  of  the  A.  cer.  ant. ; 
II,  of  the  A.  cer.  med. ;  III,  of  the  A.  cer.  post.  The  dotted  lines  show  the  boundaries  between  these. 
Ch,  chiasma  opticum  ;  Car,  A.  cer.  inf. ;  I,  stem  of  the  A.  cer.  med. ;  ta,  course  to  the  island  is  shown  by 
dotted  outline ;  i,  lenticulo-striato  arteries ;  S,  lenticulo-optic  arteries ;  i,  cortical  branches  of  the  A.  cer. 
med. ;  ha,  medullary  branches  of  the  cortical  twigs  of  the  A.  cer.  med.  (After  v.  Monakow,  Gehim- 
path.,  Wien,  1,S97,  p.  67-1,  Fig.  155.) 


frequently  into  the  middle  cerebral  than  into  the  anterior  cere- 
bral artery?    The  "  artery  of  cerebral  hemorrhage"  (Charcot), 

21 
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SO  called  on  account  of  the  frequency  of  its  involvement,  as  com- 
])ared  with  the  other  cerebral  arteries,  is  one  of  the  lenticular 
branches  of  the  A.  cerebri  media.  For  a  full  description  of  the 
cerebral  arteries  and  their  relation  to  cerebral  hemorrhages,  see 
V.  Mouakow,  Gvhirupntliulofiiv,  pi>.  667-792. 

Veins   (Vcnap  ccrrhri). 
Superficial. 

{a)    Superior  cerebral  veins  (Vv.  eerehri  superiores). 
(h)   Middle  cerebral  vein  (  F.  cerebri  media), 
(e)   Inferior  cerebi'al  veiu.s  (Vv.  cerebri  inferioren) . 
(cl)    Superior  cerebellar  veins  (  Vv.  cerebelli  superiores) . 

(e)  Inferior  cerebellar  veins  (  Vv.  cerebelli  inferiores). 

(f)  Basal  vein  (F.  basalis   [Rosenthali]}. 
Deep. — These  may  be  studied  later. 

Removal  of  Meninges  and  Superficial  Blood-vessels. 

Place  the  brain  on  the  table,  with  the  base  upward.  With 
forceps  and  scissors,  cautiously  remove  the  membranes  and 
blood-vessels  from  the  surface.  The  pia  over  the  medulla  oblon- 
gata and  lower  part  of  |)ous  may  be  left  until  after  the  cerebral 
nerves  have  been  identitied  and  studied.  The  base  of  the  brain 
is  now  exposed,  including  a  part  of  the  basis  cerebri  and  the 
inferior  (anterior)  surfaces  of  the  i)ons,  medulla  oblongata,  and 
cerebellum.    Observe — 

(u)    Longitudinal  fissure  cjf  cerebrum  (fissura  lonijitudinalis  cerebri). 

(b)  Lateral  fissui'e  of  cerebrum  (flssura  cerebri  lateralis   \_Sfjlvii\)    (0.  T, 

lissure  of  Sylvius). 

(c)  Temporal  pole  [p(dus  temporalis) . 

(d)  0]itie  chiasm   (chiasma  opticum)   with  optic  nerves   (Nn.  optici)  and 

optic  tracts  (Iractus  optici). 
(c)    Hypophysis   ihi/paplii/sis)    (0.   T.   pituitaiy  body).     This  nuiy  have 

been  left  in  the  sella  turcica. 
(/■)   Infundibulnm  [infundibuluiii )    ("funnel"). 
If/)   Ash-like  tuber  (tuher  ciiii-rciiiii ). 
(h)   Manunillai-y  bodies   (corjiora  luammilhiriii) . 
(i)    Cerebral  i>eduncles  { jJcdKiictili  cerebri)    (O.  T.  crura  cerebri). 
(j)   Interpedunculai-  fcjssa   {fossa  interpcdtiiicnlaris   \Tariiii]). 

ijd)    Anterior  recess  {rcccssus  aiilcrinr). 

( jb)    Posterior  recess   (reccss)is  pnsli-rior] . 
(/■)    Posterior  perforated  sulistance   [sidistaiitia  perforata  posttrior). 
(I)    Pons   (pons    \]'arolii])    ("  brid-e" ). 
(ni)  jredulla   oblongata. 

Cerebral  Nerves   (Nn.  cerebrales).      (Figs.   139  and   143.) 

Tlic  "  su]icrficial  origins"  of  the  cerebral  nerves — i.e.,  their 
rcgioTis  of  exit  from  or  ciitrauce  into  the  brain — may  now  be 
examined. 
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I.  Olfactory  nerves  {Nn.  olfactorii).  Do  not  confuse  these  with  the 
olfactory  tracts.  Try  to  find  the  tine  tlu-eads  of  the  Nn.  olfactorii 
penetrating  the  ventral  surface  of  each  bulbus  olfactoiius.  They 
c<mie  from  the  nasal  mucous  membrane,  through  the  lamina 
cribrosa  rif  the  ethmoid  bone. 
II.  Optic  nerve  (N.  opticus).  It  runs  from  the  back  of  the  eyeball  to  the 
optic  chiasm.  The  student's  later  studies  will  show  him  that  the 
optic  nerve  is  really  not  a  peripheral  nerve,  like  the  (jther  cerebi'al 
nerves,  but  rather  a  part  of  the  central  nervous  system. 
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Fig.  14.3. 
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The  medulla  oblongata,  pons  (Varolii),  cerebral  poeluncles,  and  part  of  the  floor  of    tlie  midbrain. 
Seen  from  the  basal  surface.     (After  Toldt,  Anat.  .Ulas,  Wieii,  WU3,  3  Anil.,  p.  Tll.i,  Fig.  llTf.j 


III.  Oculomotor  nerve  (A',  oculomoloriiis).     Look  for  it  in  the  fossa  inter- 

pediuieulaiis.     It  belongs  to  the  midbraui. 

IV.  Trochlear  nerve  (N.  irovhlearh).     While  all  the  other  cerebral  nerves 

enterge    from    the    ventral    aspect    of    the    brain-stem,    this    nerve 
emerges  fm  the  dorsal  aspect.     Its  exact  origin  will  be  seen  later. 
Note  that  it  is  on  the  lateral  aspect  of  the  pedunculus  cerebri,  while 
the  (iculiimotor  nerve  is  on  the  medial  aspect  of  that  structure. 
V.  Trigeminal  nerve  (N.  trifjcniiinis) . 

(ll)    Larger  ]">ortion   (pnrlio  major),  sensory. 

(b)    Smaller  portion    {portio  minor),  motor. 
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VI.  Al)d\icfiit  iiene  (A',  ahducens).    Emerges  cm  each  side  at  the  junction 
111'  the  pdiis  widi  I  he  iiiedulhi  obhiugata. 
VII.  Facial  nerve  (A',  farialh). 

(a)    Inleniiediale  nerve  (A',  intcrmcdius)   ( O.  T.  pars  intermedia, 
or  nerve  of  Wrisherg). 
VIII.  Acoustic  nerve  (A',  acusticiis)   (0.  T.  auditory  nerve). 

(a)   Vestibuhir   I'oot    (radix   vestibularis).      This  runs   medial   to 

the  restilorm  body. 
(h)    Cochlear   root    (radix   cochlearis).      This   runs   lateral   from 
the  restiforiu  l)i)dy. 
IX.  Glossophaiyngeal  nerve   (A',   (iliissopliart/iigeus) .     It  may  be  difficult 
to  decide  exactly  how  many  fila  radiculaiia  belong  to  this  nerve  and 
how  many  to  X.  and  XI. 
X.  Vagus  nei-\-e  (.V.  vaf/iis)   (().  T.  pneumogastric  nerve). 
XI.  Accesscuy  nerve  (A',  at-rrssiiriiis)    ( ().  T.  spinal  accessory). 
XII.  Hypoglossal  ner\'e  (A'.  IhijxhiIhssks).     Emerges  Ijetween  the  oliva  and 
the  pyramis,  by  several  fasciculi  (fihi  radiadaria). 

Larger  Subdivisions  of  the  Brain. 

Note  the  subdivision  into  rliomhoid  brain  (rhomhencephalon) 
and  cerehnim,  the  junction  being  that  between  pons  and  mid- 
brain. 

The  rliomhenci'plialoH  includes — 

(a)   After-brain   { miirh'iirrjtlialoii)    ("medullary  brain''). 
(h)   Hind-brain    (mvlenccplialoii),  subdivisible  into — 

(ba)    Cerebellum. 

(hb)   Pons   [Varolii]. 

Tlie  cerehnim  inchtdes — 

(a)   Midbrain  (mcsetirr-jihalon) . 

(h)   Forebrain   (prosryici-plialnii),  consisting  of — 

(ba)  Intei'brain    (dicncfpiialon)   and 

(bb)  End-brain  (telcnccpliahjn). 

Examine  carefully  tlie  longitudinal  fissure  of  the  cerebrum 
(fissnra  louf/itiieliiiali.s  ccrcliri)  (0.  T.  great  iongitudinal  tissure). 

The  following  table  shows  the  derivatives  of  the  three  cere- 
bral vesicles. 
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The  student  luaj'  now  remove  one  cerebral  hemisphere  {hemi- 
spJnierium  cerebri).  With  a  very  sharp,  thin  knife,  cut  through 
tlie  right  cerebral  peduncle  just  behind  the  right  corpus  mam- 
millare.  Turn  the  brain  over;  press  the  two  hemispheres  ajjart 
by  widening  the  longitudinal  fissure  of  the  cerebrum;  expose 
the  corpus  callosum  and  cut  through  it  and  the  tissues  beneath, 
as  near  the  middle  line  as  possible,  or  a  very  little  to  the  left  of 
it,  so  as  to  leave  the  sejitmn  pellucidum  on  the  right  hemisphere. 
Carry  the  incision  backward  to  meet  the  transverse  incision 
already  made  through  the  cerebral  ]>eduncle.  This  right  hemi- 
sphere may  be  ke]it  in  the  preserving  fluid  while  the  rest  of  the 
brain  is  being  studied. 

External  Morphology  of  Rhomboid  Brain  and  Midbrain 
(Rhombencephalon  and  Mesencephalon). 

Lift  the  cerebellum  gently  from  behind  and  observe  the  rela- 
tion of  its  inferior  surface  to  the  medulla  oblongata  and  ven- 
triculus  quartus.  AVith  a  sharp,  thin  brain-knife,  cut  through 
the  cerebellum  in  the  middle  line  of  the  worm  {vermis).  Do  no 
injury  to  the  floor  of  the  fourth  ventricle,  but  permit  the  incision 
to  pass  forward  through  the  anterior  medullary  velum  as  far 
as  the  inferior  colliculi  of  the  midbrain.  Cut  through  the  three 
cerebellar  peduncles  on  the  right  side, — the  superior  peduncle 
(hrachium  conjuiicfiriDii),  the  middle  peduncle  {hracliiiim  pon- 
fis),  and  the  infei'ior  peduncle  {corpus  restifornie).  Eemove 
the  right  half  of  the  cerebellum  and  preserve  it  for  further  study. 

Make  three  drawings  showing  anterior,  lateral,  and  poste- 
rior views  of  rhombencephalon,  and  illustrating  the  following 
structures : 

Medulla  Oblongata. 

(a)  Anlei'idi-  median  fissure  {fissura  mcitiana  antfrior). 

(h)  Posteridr  median  fissure  {finsura  meilkiiia  pvsleiior). 

(c)  Blind  foramen   (foramen  caecum). 

(d)  Pyraniid   {jii/ramis  [medullar  ohloiii/alac]) . 

(e)  Dceussali(jn  nl' jiyi^amids  {deeussalin  piiramidiim). 

(f)  Anli'ridi-  luleral  sulcus   (sulcus  laleralis  aiilerinr). 
(//)  I'ostei'idi-  lalci-al  sulcus  (suleun  laleralis  posleriDr) . 
ih)  Olive   (idira)    (().  T.  olivary  euiincnce). 

((')    Kesliforni    liody    (eorpus    re.sliforme)     (O.    T.    inferior    cerebellar 

jieduuele). 
(j)    Lateral  funiculus  (fimieulus  laleralis). 
(k)    ('uneate   funiculus    (funietdus   eunealus)    (0.   T.   eolunm   of   Bur- 

daeh). 
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(I)    Gray  or  ashen  tubercle   {iubercuhim  chiereum)    (0.  T.  tubercle  of 
Rolando). 

(m)  Slender  funiculus  [funiculus  gracilis)   (0.  T.  column  of  Gollj. 
(ma)    Club  {clava). 

(n)    External   arcuate  fibres    (/ihrae  arcuatae   externae)    (O.    T.   super- 
ficial arcuate  fibres). 

Pons  [Varolii]. 

(a)  Basilar  groove  (sulcus  basilaris). 

(b)  Oblique  bundle  of  pons  (fasciculus  obliquus  [pontis]). 

(c)  Brachium  (''arm")  of  pons  [brackium  pontis)   (0.  T.  middle  cere- 

bellar peduncle). 


EiG.  144. 


Sulcus  hypothalamiciis  [Monroi] 
Corpus  fornicis 
Foramen  interventriculare  [Monroi]    - 
Septum  pellucidum ,     \ 
Lamina  rostralis  ' 

Rostrum  turpons  ,   V^     —     _ 

callosi 
Genu  eorporia   ^ 
callosi        vT 
Gyras  subcallo  f 
sus  [Pedun cuius,?'' 
corporis  callosi]    ^, 
Sulcus  parolfac 
torius  posterior 
Commissura  ante 
rior  [cerebri] 
Sulcus  paroltar 
torius  anterior  - 
Area  parolfac 
toria  [Bnn  le 
Lamina  termiii  ilis 
Recessus  oj  ti(  ii 
Recessus  infundibuli    ^ 
Chiasma  optu  um 

Intuiidibulum 
Hypo-  I  lobus  inttiiur 
physis  I  lobus  posterior 

Recessus  interior  fossae 
inttrpcduTK  ul  tris 
Corpus  mammill  in 
Fossa  interpi  duncularis  [Tjirmi^ 
N(.r\us  oculomotonus 

Sulcus  n  oculnmotom    / 
Recessus  posterior  foss  ic  mterpcduncularis 

Denussitio  brarhii  conjunr tivi  . 
Pons  [Virolii]  (fibric  superti(  laks)    / 
Fasciculi  longitudimlcs  [p\ramid  iles]    ' 
Forimen  ( atcum 
Fasciculus  longitudinalis  medialis 
Medulla  spinalis  -^  ■' 


Truncus  corporis  callosi 
'   Massa  intermedia 
;'   Thalamus 

;     j  Tela  chorioidea  ventriculi  tertii 
,  \  eiitnculus  tcrtius 

'     ,      Aditus  ad  aquaeductum  (cri  bn 
i         'I      *  ommissura  posterior  [( trcbn] 
,  Re<  cssus  pintails 

Commibsura  habenulirum 
Recessus  suprapinealis 

I      Corpus  pincalc 

/    Lamm  i  qu  idnj^cmiiia 
^^     -Vqudeductus  cerebri  ['-'■Nivii] 
pknium  corporis  callosi 
Nucleus  n  trofhlcms 
Vt  lum  mcdul]  ir<  aiiterius 
Lol  ulus  ( entrails 

MoiilK  ulus  ((  ulmen) 
'>>,it.      Lin^ul  I  ccrclicUi 

•.      \  cntriculus  quartus 


Fa  stibium 
MontK  ulus  (Declive) 
L  imiiiae  mcdullarcs* 


Folium 
vermis 


--Tuber  vermis 
"^^  Pyramis 
"[vermis] 
"Corpus  meduUare 


Uvula  [vermis] 
Velum  medullare  posterius 


Median  section  of  the  brain-stem.     Right  half  seen  from  the  left.     (Only  a  small  part  of  the  pallium  is 
shown.)     (After  Spalteholz,  Hand  Atlas  of  Hum.  Anat,,  Leipzig,  1903,  p.  G3G,  Fig.  695.) 

Isthmus  of  Rhombencephalon   (Isthmus  rhombencephali). 

(a)  Brachium  conjunctivum    ( "  connecling  arm")    of  cerebellum    [bra- 

chium   conjunctivum   [cercbelli])    (0.   T.   superior  cerebellar  pe- 
duncle). 

(b)  Fillet  or  ribbon  (lemniscus). 

(bet)   Lateral  fillet  (lemniscus  lateralis). 

(bb)    Medial  fillet  (lemniscus  medialis)   (0.  T.  ribbon  of  Reil). 

(be)    Trigone  of  fillet  (trigonum  lemnisci). 
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(c)   Aiitei'idi-  medullary  velum  (i:cluni.  iiicdtillarc  anierins)    (0.  T.  valve 
lit'  Vieusseiis). 
((■(/)    Ureuuhuu   ("  reiu"  or  "cheek-rein")   of  anterior  medullary 
velum   {frenulum   nil  iiwduUuris  unteriuris). 

Midbrain  (Mesencephalon). 

(o)   Peduncle  of  cei'ebrinn  { pi'iluiiculus  cerebri)    ((_).  T.  cms  cerebri). 

(ail)    A(|ueduc(   ol'  eerelirum    {iiqttiifduetuf;  cerebri    [Si/lrii])    (0. 
T.  iter  e  terlio  ad  (|nartum  \'entriculuni). 

(ab)  Lateral  .sulcus  {sitlcu>:  laleralisj . 

(ac)  Sulcus  of  oculomolor  ner\'e   {.sidcua  N.  ociiloiiiotorii). 

(b)    Quadi'igeuiinal  bodies  (corjioni  ijuadriijcmina)    (0.  T.  optic  lobes). 
{ba)    yuadriiieminal  layer   (kimiiiii  (jnadrif/emina). 
(bb)    Superior     hillock     (cullicuhi.-i    superior}      (0.     T.     anterior 

liody  or  mites). 
(be)   Infeitor  hillock   (i/ullii-ithis  iiiferinr)    ( ().  T.  posterior  body 

or  testis). 
'  (bd)    Superior   qiuidrigeminal   l)rachiuni    (brnchium   quadrigemi- 

iiuin  anperitis). 
(be)   Inferior   (|uadriaeminal    brachiinn    (brachiiim    quadrigemi- 

mnn  inferitif). 


Fig.  14.5. 


Incisura  cerubelli  antt^rior 

Ldbnlns  centralis 
,r     ..     1      f  Culnien. 

^Io"""'l"M  I.eelive         A 


'<yn  oerebelli'*^!,. 


Frilium  vermis' 


JiH-isiira  ocrebclli 
pf'sterinr 


Ala  lobuli  centralis 

I'lus  anterior       1  lobuli  quad- 
Pars  posterior/     rangularis 


^ulei  eerebelli 


-Lohulns  semilu- 
naris superior 
ulcus  hf.trizon talis 
eerebelli 
Lobulus  semilunaris  inferior 


The  ui.per  surface  of  the  cerebellum.     (.Vfter   Tohlt,   .Vnat.   .Vtlas,  Wien    lau:!,  3  .Vutl.,  p.  77U, 

Fig-.  llS'i.) 

Cerebellum. 

(a)  (_'on volutions  of  cei-ebellnm    ig/iri  eerebelli). 

(6)  Sulci  of  cei'eljellnm  (sulci  eerebelli). 

ie]  Cerebellar  \allecnhi    ( "litth'  \-alley"  )    (  ndleeiilet  eerebelli). 

(d)  Antei'io]'  nolcli   of  cerebellum    (iiieisiirii   eerebelli  iiiileriur)    (0.   T. 

semihniai-  nolch ). 

(e)  I'osterioi-    nolcli    of    cerebellum     (iiieisura    eerebelli    iiaslerior)     (0. 

T.   marsii])ial   nolch). 
(/')    lloj-i/.onlal   sulcus  ol'  cerebellum    (.■<iilei(s  hiiriznnlalis  eerebelli)    (0. 

'r.  •ivi-,\\  hori/.onlnl  Hssure) . 
(fl)    TransM'rse  lissui'e  of  cerebellum   (/issiirit  traiisrersa  eerebelli). 
ill  )    \  cniiis   (  "  worm"  )    (  eeniiis  ) . 

(Iiti)     l/mpiia    ("loiiLiiie")   id'  cerebellum    (liugiui  eerebelli). 
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( haa )   A^ineulum   of    the   linoiia    (  "  tongue-band"  )     (  vii 
culum   linguae  cereheUi). 
(hh)    Central  lobule  {lobulus  centralis)   (0.  T.  lobus  centralis). 
(he)    Monticulus  (monticulus)    ("  little  mountain"). 

(hca)    Cuhnen   {cidmen)    ('' suunnit"). 

{hch)    Deelive   [declive]    ("slope  or  descent'^). 


Fig.  146. 


Inr  isun 
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Uvula  vermi 
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^'  bivt^ntur 
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sumiluiiiiris 

inferior 
Sulcus 
hr)rizon  talis 
ccrebelli 
Lobulus  semi- 
lunaris 
superior 


Incisura  cercb*  Hi  pnstt  nor 

The  lower  surface  of  the  cerebellum,     f  After  ToMt,  Anat.  Atlas,  Wien,  1903,  3  Aufl..  p.  770,  Fig.  1183.) 


{hd)    Folium  vennis  [folium^  vermis)   (''  leaflet  of  worm")   (0.  T. 

folium  eacuminis). 
{he)    Tuber  of  vermis  {tuber  vermis)   ( O.  T.  tuber  valvulus). 
(hf)    Pyramid  of  vermis  {piframis  [vermis]). 


Fig.  147. 
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Hemisphaerium  cerebLlli 
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1  ]s.-iura  transversa 
oercljclll 
"^-.  Velum  raedullare  posterius 
^Nodulus-  vennis 
Uvula  vermis 


Vermis  infcrii.tr 
The  anterior  surface  of  the  cerebellum.     (After  Toldt,  Anat.  Atlas,  Wien,  1903,  3  Aufl.,  p.  771,  Fig.  1181.) 


{hfj)    Ih'ula  of  vermis  {uvula  [vermis]). 
{lilt)    Nf-idule   {nodulus). 
(i)    Hemisphere  of  cerebellum   {1/emisphaerium  eerebelli), 
{ia)   Superior  surface  {fades  superior). 
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(iaa)   Wing'  of  cential  lobule  (ala  lobuli  centralis), 
{tab)   yuadi-aiiyular  lobule  (lobuhis  qiiadrangularis)    (0. 
T.  quadrate  lobule). 

(1)  Anterior  jjart  (pars  anterior), 

(2)  Posterior  part  [pars  posterior), 

(0.  T.  two  anterior  crescentic  lobules). 

(iac)    Supei'ior    semilunar    lobule     (lobulus    semilunaris 
superior)   (0.  T.  posterior  crescentic  lobule). 
(ib)   Inferior  surface  [fades  inferior). 

(iba)    Lifeiiov  semilunar  lobnle   (lobulus  semilunaris  in- 
ferior)  (0.  T.  postero-inferior  lobule). 

(ibb)    Slender  lobule  (lohulus  rjracilis). 

(ibc)   Biventral  lobule   (lobulus  biventer). 

(ibd)    Tonsil  of  cerebellum   (lonsilia  eerebelli). 

(ibe)    Flocculus   (floeculus)    ('' wool-tuft-like  body"). 

(1)  Secondary  floeculi  (fiocculi  seeundarii),  in- 

constant. 

(2)  Peduncle  of  flocculus  (pedunculus  fiocculi). 
(ibf)   Nidus  avis   (nidus  avis)    ("bird's  nest"). 


Fig.  14S. 
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The  dorsal  surface  of  llic  medulla  ojilongata  and   midbrain  and  tbe  floor  of  tlie  fourtli  veiilricl.e     The 
eerebellnm  has  been  removed.     I  .Uter  Toldt.  .Viiat,  ,\llas,  Wieii,  I'.HU,  »  Autl.,  |i.  7Ci.s,  Fig.  IITS,) 


Fourth  Ventricle   (Ventriculus  quartus). 

(a)   Rhomboid  fossa  ( fossa  rliomboidea). 

(ail)    InlVrior  pati    ( jiiirs  inferior  fossae  rltoinboideae    [calamus 
scri'plorius] ). 
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(ah)   Iiiterniediate  i^ai-t  ('pars  intermedia  fossae  rhomhoideae) . 

(aha)   Lateral    recess    (recessus    lateralis    fossae    rhom- 
hoideae). 

(ac)  Superior  jaart  (jaars  superior  fossae  rhomhoideae). 

(ad)  Limiting  groove  (sulcus  limitans  [fossae  rhomhoideae]). 

(adu)   Inferior  pit  (fovea  inferior). 

(adh)    Superior  pit  (fovea  superior), 
(b)   Trigone  of  hypoglossal  nerve  (trigonum  N.  hijpoglossi). 
(o)   Medullary  striae  (striae  medullares)   (0.  T.  striae  acusticae). 

(d)  Medial  eminence  (eminentia  medialis)   (0.  T.  eminentia  teres). 

(e)  Facial  hillock  (colliculus  facialis). 

(f)  Ash-like  wing  (ala  cinerea)    (0.  T.  trigonum  vagi). 

(g)  Acoustic  area  (area  acustica)   (0.  T.  trigonum  acustici). 
(h)   Locus  caeruleus  (locus  caeruleus)   ("  blue  place"). 

(i)    Roof  of  fourth  ventricle  (tegmen  ventriculi  quarti). 

(ia)    Posterior  medullary  velum  (velum  medullare  posterius). 
(ih)   Junction  of  epithelial  part  of  roof  with  compact  nerve  sub- 
stance (taenia  ventriculi  quarti). 
(iha)   Obex  (obe.r)    ("bar"). 
(ic)   Epithelial  chorioid  layer  (lamina  chorioidea  epithelialis) . 

(ica)    Median    aperture      (apertura     mediana    ventriculi 

quarti  [foramen  Magendii]). 
(ich)    Lateral     aperture     (apertura     lateralis     ventriculi 
quarti). 
(id)    Fastigium  (fastigium)    ("  summit  of  roof"). 

External  Morphology  of  Forebrain  (Prosencephalon). 

Cut  cautiously  through  tlie  remaining  eerehral  peduncle  and 
place  the  rhombencei^halon  and  the  mesencephalon  in  preserving- 
fluid  for  further  study  later.  In  the  prosencephalon  distinguish 
the  following  parts : 

Forebrain  (prosencephalon ) . 
Interbrain  ( diencephalon ) . 

Thalamic  brain  (thalamencephalon) . 

Mammillary  part  of  hypothalamus  {pars  mammillaris  hypothalami). 
End-brain  ( telencephalon ) . 

Hemisphere  ( hemisphaerium  ) . 

Optic  part  of  hypothalamus  (pars  optica  hijpotlialami) . 

Make  three  drawings  of  the  half  of  the  prosencephalon  before 

you— 

(a)    Of  medial  surface  (fades  medicdis  cerebri).     (Fig.  151.) 
(6)    Of  convex  surface  (fades  convexa  cerebri).     (Fig.  119.) 
(c)    Of  base   {basis  cerebri).      (Fig.  150.) 

Take  up  systematically  the  study  of  the  external  morphology 
as  follows : 
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End-brain  (Telencephalon). 

Xote  that  it  consists  of  tlie  ojttic  part  of  the  hypothalamus 
{pars  optica  InipofJialaiiii)  and  the  hemisphere  {hemispliaer- 
i  II  III). 

Hemisphere  (Hemisphaerium). 

This  includes  the  brain-mantle  (pallium),  the  olfactory  brain 
irliiiiencephaldii),  and  the  striate  body  (corpus  striatum).  The 
fissura  longitudinalis  cerel:ii-i  was  examined  before  the  hemi- 
spheres were  separated.  Locate  now  the  transverse  fissure  of 
the  cerebrum  (fissura  trans rcrsa  cerebri). 


149. 


Fissura 
parit^o- 
^  V  occipitalis 


<_iyru^  frimtalis  -, 
iiil'rrior 


i'nrs  rijtcr(;\ili(ris  '" 

<  typcn-uluni 


The  Irft  ccrcl.ral  hciiusphcrc.     Lateral  aspect,     I  After  Telill.  Anal,.  Atlas,  ■\Vieii,  1903, 
:;  Aull,  II,  777,  I'i},'.  Hilt,  I 

Brain-mantle  (Pallium). 

Note  its  subdivision  by  fissures  (fissurac  cerebri)  and  grooves 
(svlci  cerebri)  into  convolutitms  (c/i/ri  cerebri).  What  is  the 
difference  arliitraril}-  made  lietween  a,  "  fissure"  and  a  "  sul- 
cus"? I'esides  the  main  ,gyri,  tliere  are  others  in  the  depth 
(c/'ijri  profundi)  and  snuill  gyri  connecting  adjacent  gyri,  the 
so-called  fiyri  trcivsitiei  (O.  T.  annectent  gyri).  On  the  basis 
cerebi-i  note  the  petrosal  impression  (iiiiprrssio  petrnsa)  due  to 
the  petrous  portion  of  the  temporal  bone. 

Tlie  student  should  ))egin  bis  study  of  the  to]iography  of  the 
piallium  with  a  careful  examination  of  the  lateral  fissure  of  the 


DISSECTION    OF    THE    HEAD    AND    NECK  333 

cerebrum  (fissura  cerebri  lateralis  [Sylvii]),  ordinarily  known 
as  the  ''  fissure  of  Sylvius/'  Besides  its  main  trunk  {truncus), 
observe — 

[a)   Posterior  ramus  (ramus  posterior). 

[h)   Ascending-  anterior  ramus  [ramus  anterior  ascendens) . 

(c)    Horizontal  anterior  ramus  {ramus  anterior  horizontaUs). 


Fig.  150. 
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Basal  surface  of  the  cerebrum.      (After  Toldt,  Anat.  Atlas,  Wieu,  1903,  3  Aufl.,  p.  77o,  Fig.  1191.) 


I  Splenium  corporis  callosi 

Fissura  longitudinalis  cerebri 


Lobes  of  Cerebrum  (Lobi  cerebri)  and  their  Boundaries. 

The  pallium  has  been  subdivided  arbitrarily  into  five  lobes 

(1)  Frontal  lobe  (lobus  frontalis). 

(2)  Parietal  lobe  {Jobus  ■parietalis). 

(3)  Temporal  lobe   {lobiis  temporalis). 

(4)  Occipital  lobe  [lobus  occipitalis), 

(5)  Island  of  Reil  [insula). 
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These  live  lobes  are  bounded  b}'  six  fissures  : 

(1)  Fissure  of  Sylvius  {pcsiira  cerebri  lateralis  [Sijlvii]). 

(2)  Central  sulcus  of  Kolaiido  (sulcus  centralis  [Rolandi])   (0.  T.  Assure 

of  Rolaud(i). 

(3)  Sulcus  of  einguluui  (sulcus  cinguli)   (0.  T.  callos(jmarginal  sulcus). 

(4)  Parieto-oceii)ital  tissui-e  (fissura  parietooccipitalis). 

(5)  Collateral  tissure  {fissura  collateralis). 

(6)  Circular  sulcus   of   Reil    (sulcus   circularis    [Reili])    (0.   T.   limiting 

sulcus  of  Reil). 

Frontal  Lobe  (Lobus  frontalis). 

Find  its  posterior  boundarj-  on  the  convex  surface  by  locating 
the  sulcus  centralis  [Bohuidi]  ;  the  latter  is  always  between  the 
two  parallel,  obli(|uely  placed,  central  gyri.  What  is  the  infe- 
rior boundary  of  the  frontal  lobe  on  the  convex  surface?  How 
is  it  bounded  on  the  medial  surface  of  the  hemisphere?  In  the 
frontal  lobe  study  the  following: 

(a)    Frontal  pole  (polus  frontalis). 

(h)   Anterior  central  gyrus  (gyrus  centralis  anterior). 

(c)  Precentral  sulcus  (siilctis  jyraecentralis). 

(d)  Superior  frontal  gyrus  (gi/rus  frontalis  sujierior). 

(e)  Superior  fi'ontal  sulcus  (sulcus  frontalis  superior). 

(f)  Middle  frontal  gyrns  {fji/rus  frontalis  medius). 

(fa)  Superior  jiart  {}tars  superior). 

(fb)  Inferior  part   (pars  inferior). 

(g)  Inferior  frontal  sulcus  (sulcus  frontalis  inferior), 
(h)    Infei'ior  frontal  gyrus  (gi/rus  frontalis  inferior). 

(ha)    Opercular  part  (pars  opereularis)    (on  the  left  side  this  con- 
stitutes the  celebrated  Broca's  c(involution,  concerned  in  the 
function  of  speech). 
(lib)    Triangular  part  (piars  trianiiularis) . 
(he)    Orbital  pai-t  (pars  orbilalis). 
(i)    Straight  gyrus   (gurus  rectus), 
(j)    Olfactory  sulcus  (sulcus  olfaeivrius). 
(k)    Orbital  gyri  (gi/ri  orbitales). 
(I)    Orbital  sulci  (sulci  orliilales). 

Parietal  Lobe  (Lobus  parietalis). 
IIow  is  it  bounded — 

(a)  On  the  convex  surface? 

(b)  On  the  medial  surface? 

Examine  on  the  coua'Cx  sui'facc — 

(a)    Poslerior  ccnii-nl   gyrus   (gi/rus  eenlralix  posterior)    ( O.  T.  ascending 
parietal  coinoluf  ion }. 
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(b)  Interparietal    sulcus     (sulcus    interparietalis)     (0.    T.    intraparietal 

sulcus  of  Turner).     Note  the  sulcus  paroccipitalis  of  Wilder, 

(c)  Superior  parietal  lobule  (lobulus  parietaUs  superior). 

(d)  Inferior  parietal  lobule  (lobulus  parietaUs  inferior). 

(da)  Supramargiual  gyrus  (gyrus  supramarginalis)  around  end 
of  fissure  of  Sylvius. 

(dh)  Angular  gyrus  (gijrus  angularis),  around  end  of  sulcus  tem- 
poralis superior. 

The  portion  of  the  parietal  lobe  on  the  medial  surface  of  the 
hemisphere  will  be  studied  later. 

Occipital  Lobe  (Lobus  occipitaHs). 
How  is  it  bounded — 

(a)   On  the  convex  surface? 
(&)   On  the  medial  surface? 

On  the  convex  surface,  examine — 

(a)  Transverse  occipital  sulcus  (sulcus  occipitalis  transrersus). 

(b)  Superior  occipital  gyri  (gyri  occipitales  superiores). 

(c)  Superior  occipital  sulci  (sulci  occipitales  superiores). 

(d)  Lateral  occipital  gyri  (gyri  occipitales  laterales). 

(e)  Lateral  occipital  sulci  (sulci  occipitales  laterales). 

Locate  the  occipital  pole  (polus  occipitalis). 

The  medial  surface  of  the  occipital  lobe  will  be  studied  later. 

Temporal  Lobe  (Lobus  temporalis). 

What  are  its  boundaries?    Observe  the  temporal  pole  {polus 
temporalis).    Examine  the  following: 

(a)  Transverse  temporal  sulci  (sidci  tcmporales  transversi). 

(b)  Transverse  temporal  gyri  (gyri  temporales  transversi). 

(c)  Superior  temporal  gyrus  (gyrus  temporalis  superior)   (0.  T.  first  tem- 

poral gyrus). 

(d)  Superior  temporal  sulcus  (sulcus  temporalis  superior)   (0.  T.  parallel 

sulcus,  or  first  temporal  sulcus). 

(e)  Middle  temporal  gyrus  {gyrus  temporalis  medius)    (O.  T.  second  tem- 

poral gyrus). 

(/)  IMiddle  temporal  sulcus  (sulcus  temporalis  medius)  (0.  T.  second 
temporal  sulcus). 

(g)  Inferior  temporal  gyrus  (gyrus  temporalis  inferior)  (0.  T.  Ihii-d  tem- 
poral gyrus). 

(It)  Inferior  temporal  sulcus  (sulcus  temporalis  inferior)  (0.  T.  occipito- 
temporal sulcus). 

(/)  Fusiform  gyrus  (gyrus  fusiformis)  (0.  T.  occipitotemporal  convo- 
lution). 

(j)  Lingual  gyrus  (gyrus  liiigualis).  In  some  English  books  this  is  re- 
garded as  a  part  of  the  occipital  rather  than  of  the  temporal  lobe. 
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Medial  Surface  of  Hemisphere   (Facies  medialis  hemisphaerii). 
Here  stud\- — 

(a)    Sulcus  of  corpus  caii<isuin    {aulcus   corporis   callosi)    (0.   T.   callosal 

sulcus ) .  r 

(h)    Fissure  of  liippocamitus  {/hsura  Jn}>pocampi)    (0.  T.  deutate  fissure, 

or   tissura  deufata)    (between   gyrus   hippocampi   and   fascia   den- 

tata). 
(c)   Fornicate  gyrus  (ijyrus  fortiicatus)    ( O.  T.  limbic  or  falciform  lobe). 

{ca)    Gyrus  of  cingulum    ((ji/rus  cingidi)    (0.   T.   callosal  convolu- 
tion, or  gyrus  fornicatus). 

(cb)  Gyrus   of   hippocampus    (gyrus   liippocampi)    (O.    T.   hippo- 

cauipal  convolution ). 
(cba)    Hook  of  gyrus  hippoeamjii  {uncus  gi/ri  hippocampi) 

(0.  T.  uncinate  gyrus). 
ichh)   White    leticulai'    sul).stance    of    Arnold     (substantia 

reticularis    alba    [^irnoldi]). 

(cc)  Isthmus  of  fornicate  gyrus  (isthmus  ijyri  fornicati). 


Fig.  1.51. 
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\  Area  jiarolfactoria  (Broca?) 
%  Sulcus  parolfactorius  posterior 
Gyrus  subcallosus  ( Pedunculus 
corporis  callosi } 

The  left  cerebral  hemisphere.     Medial  aspect.     I  .\fter  Toldt,  Anat.  Atlii.s,  Wien,  1903,  3  Aufl., 

p.  777,  Fit',  ll'.ki) 


(d)  Sulcus  of  cingulum  {sulcus  cinguli)   (0.  T.  callosomarginal  lissure). 

(da)    Subfrontal  part   (piars  subfrontalis) . 
(dt>)    Marginal  pai't  (]iars  margiii(ilis). 

(e)  Snbparielal  sulcus  (sulcus  subpariclalis). 

(f)  I'ai-acentral    lohide     (lolmliis    paraccnt rails) .      This    belongs    to    the 

frontal  Ifibo. 

(g)  I'recunens  (pniccuncus).     This  belongs  lo  the  jiarielal  lobe. 
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(h)   Parieto-occipital  fissure  (fissunt  parietooccipitalis) . 

(i)    Cuneus  (cuneus)    (''wedge").     This  belongs  to  the  occipital  lobe. 

(j)   Calcarine  fissure  (fissura  calcarina). 

Island  (Insula)  (O.  T.  Island  of  Reil,  or  Central  Lobe). 

Pull  the  lips  of  the  Sylvian  fissure  apart  and  examine  the 
island.  If  possible,  study  the  island  on  a  fresh  brain  or  on  one 
prepared  especially  to  show  the  island.  How  is  it  bounded? 
Examine  carefully  the  overhanging  operculum,  and  note  that  it 
is  subdivisible  into  a  frontal  part  {pars  frontalis),  a  parietal 
part  {pars  parietalis) ,  and  a  temporal  part  {pars  temporalis). 
In  the  island  study — 

(a)  Sulci  of  island  (sulci  instdac). 

(b)  Gyri  of  island  (gyri  insulac). 

(ba)  Long  gyrus  of  island  (gi/nis  hmgus  insulae) . 

(bb)  Short  gyri  of  island  (gyri  breves  insulae). 

Olfactory  Brain  (Rhinencephalon).     (Vide  Fig.  151.) 

Examine — 

(a)   Anterior  parolfactory  sulcus  (sulcus  parnlfactorius  anterior), 
(h)    Anterior  part  of  rhinencephalon   (pars  anterior  [rlunettcephali]). 

(ba)  Olfactory  lobe  (lobus  olfactorius). 

(baa)  Olfactory  bulb  (bulbus  olfactorius). 

(bab)  Olfactory    tract     (Iractus    olfactorius)     (incorrectly 

sometimes  designated  "olfactory  nerve"). 

(bac)  Olfactory  trigone  (trigonum  olfactorium). 

(bad)  Medial  stria  (stria  medialis). 

(bae)  Intermediate  stria  (stria  intermedia). 

(bb)  Parolfactory  area  of  Broca  (area  parolfactoria  [Brocae\). 

(c)  Posterior  parolfactory  sulcus  (sulcus  parolfactorius  posterior) . 

(d)  Posterior  part  of  rhinencephalon  (pars  posterior  [rhinencephali]) . 

(da)  Subcallosal   gyrus    (gyrus   subcallosus    [pedunculus   corporis 

callosi] ). 
(daa)    Anterior  perforated  substance  (substantia  perforata 
anterior) . 

(db)  Lateral  olfactory  sti'ia  (stria  oJfactoria  lateralis). 

(dc)  Threshold  of  island  (limen  insulae). 

Note  that,  in  the  broader  sense,  the  gyrus  fornicatus,  fimbria 
and  fascia  dentata  hipiiocaraiii,  fornix,  and  corpora  maimnilla- 
ria  are  often  cU^ssed  as  belonging  to  the  rhinencephalon.  In  the 
fissura  hippocampi  note  the  ftmhria  hippocampi  and  the  fascia 
dentata  liippocampi  (0.  T.  gyrus  dentatus),  lying  side  by  side. 
The  handle  of  the  scalpel  shoved  deeply  into  the  brain  just  above 
the  fimbria  would  enter  the  inferior  cornu  of  the  lateral  ventricle. 
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Hypothalamus  (O.  T.  Subthalamic  Region). 

Note  that  it  is  subdivisible  into — 

(d)    Mainiiiillary  part  uf  liypolhalanius  (pars  mammillaris  hi/'pothalaini). 
This  belongs  to  the  diencephaluu  and  includes — 
(((«)    JIannuillary  body  (corpus  mammiUarf)   on  each  side. 
(h)    Optic  part  of  liypothalaiuus  (pars  optica  li/jpothalami).    This  belongs 
to  the  telencephalon  and  includes — 

(ba)  Tubei-  cinereum   (I iibcr  cincreum)    ("  ash-like  tuber"). 

(bb)  Inl'undibuiuni    (iirfwiiilibiiluni)    ("funnel"). 
(be)   llypoidiysis  (O.  T.  pituitary  body).     Cut  tln-ough  this  in  the 

median  sagittal  plane  and  note — 
(bca)   Anterior  lobe   (hibus  anterior),  from  the  hypoblast. 
(lich)   I'osterior  lobe   (lobus  posterior),  from  the  epiblast. 

(bd)  Optic  tract  (traetus  opliei(s). 

(btlu)    Medial  root   (raili.c  mediatis) . 
(bdb)    Lateral  root  (radix  tutercdis). 

(be)  Optic  chiasm   (eliiasma  opticuiii). 

(bf)  Terminal  lamnui  (lamina  tcrminalis). 

Corpus  Callosum  (Great  Transverse  Commissure  of  Cerebrum). 

With  a  sharp,  thin,  broad  brain-kuife,  the  upper  part  of  the 
right  hemisphere  should  be  sliced  oft'  at  the  level  of  the  sulcus 
cinguli.  The  cortical  substance  {substantia  corticalls)  and  semi- 
oval  centre  (centritm  semiovati')  of  the  hemisphere  are  thus 
beautifully  displa.yed.  Cut  transversely  through  the  middle  of 
the  gyrus  cinguli;  insinuate  tlie  fingers  cautiously  beneath  it 
and  tear  it  away  lateralward,  observing  how  the  fibres  of  the 
corpus  callosum  enter  the  hemisphere.  These  fibres  constitute 
the  radiation  of  the  coi-pus  callosum  (radiatio  corporis  callosi). 
This  radiation  is  subdivisible  into  a  fi'ontal  part  (pars  frontalis) 
(0.  T.  forceps  minor),  a  parietal  part  (pars  parietal  is),  a  tem- 
poral part  (pars  temporalis),  an  occipital  part  (pars  occipi- 
talis) (0.  T.  forceps  major),  and  the  "  tapestry"  (fapetnm),  the 
layer  of  fibres  coming  from  the  truncus  corporis  callosi  and 
curving  lateralward  and  downward  over  the  inferior  and  poste- 
rior horns  of  the  lateral  ventricle.  In  the  gyrus  cinguli,  just 
torn  away,  note  on  the  deep  surface  a  very  definite  bundle  of 
sagittalh-  directed  arcuate  fibres,  easily  lifted  out  of  tlie  bed  in 
which  it  lies.  This  is  the  cingulum  or  "girdle,"  an  association 
bundle  pertaining  to  the  r]iinence]ilialon.  (See  full  description 
in  Barker's  Nervous  System,  p.  1061.)     Examine — 

(a)  Splenium    ("bandage")    of  corpus  callosum    (sjileniinii   corporis  cal- 

losi). 

(b)  Trunk  of  cor|ius  cailosuni  (triineiis  eorjioris  callosi)   (O.  T.  body). 

(c)  Knee  fil'  cor)iiis  callosum    (i/enu  corporis  callosi). 
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(d)  Beak  of  corpus  callosum  (rostrum  corporis  callosi). 

{da)   Rostral  lamina  (lamina  rostralis). 

(e)  Transverse  striae  (striae  transversae). 

(f)  Medial  longitudinal  stria   (stria  longitiidinalis  medialis). 

(g)  Lateral  longitudinal  stria  (stria  longitudinalis  lateralis). 

(li)   Faseiola  einerea  (fasciola  cinerea)    ("ash-like  little  bandage"). 

Lateral  Ventricle  (Ventriculus  lateralis). 

Make  a  sagittal  incision  through  corpus  callosum  one  centi- 
metre from  sagittal  median  plane;  the  part  of  the  corpus  cal- 
losum lateral  from  the  incision  is  to  be  reflected  lateralward  and 
removed;  leave  the  part  of  the  corpus  callosum  medial  from 
the  incision  in  place.    Note  the  relation  of  the  splenium  corporis 


Fig.  152. 

Coniu  anti.'rius 

Foramen  interventricularo  [Monrni] 
Ventriculus  tertius 

Cornu  iuferius 
Aquiieduetu.s  cereliri  [SyJviiJ 
ntrieulus  quurtus 
Cornu  poster] us 

Cast  of  the  ventricles.    (After  Welcker. )     (From  Poirier  et  Charj>y,  Traite  d'.lnat.  hum.,  Paris,  1901, 

2  ed,,  t.  iil.,  1,  p.  36.5,  Fig.  'im.) 

callosi  to  the  pars  occipitalis  of  the  radiatio  corporis  callosi,  or 
forceps  major;   leave  the  latter  in  place. 

The  central  part  and  anterior  cornu  of  the  lateral  ventricle 
are  now  exposed.  Make  a  cut  backward  and  lateralward  through 
the  white  matter  which  forms  the  roof  of  the  posterior  horn  and 
excise  enough  of  this  roof  to  permit  of  thorough  inspection  of 
the  cavity.  To  open  the  inferior  horn,  place  the  tip  of  the  knife 
in  the  central  part  of  the  ventricle  at  the  entrance  to  the  inferior 
horn  and  make  a  cut  downward  and  forward  through  the  outer 
part  of  the  temporal  lobe  towards  the  polus  temporalis,  following 
the  course  of  the  inferior  horn,  which  runs  nearly  parallel  to 
the  sulcus  temporalis  superior.     Now  remove  the  part  of  the 


uo 
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temporal  lobe  al)ove  this  incision,  including  the  pars  temporalis 
of  the  operciilmn ;   take  care  not  to  injure  the  island. 

Observe  the  general  form,  and  study  the  walls,  of  the  various 
subdivisions  of  the  lateral  ventricle  ;  compare  your  observations 
with  atlases,  models,  and  text-book  descriptions. 


Fig.  153. 

Genu  corporis  callosi 


Poptum  pellu(  idum 

Cornu  anterius  ventricull 
lateralis 

Columna  fornicis 

Commisstira.  anterior,, 
((.-erebrij 

Poltis  temporilis 
Nucleus  amvgdahu 
DigitatiODCs  hippocampi 
Uncus 

Cornu  inferius  ven- 
tricull lateralis 

Ventriuiilus  tertius 

Hipy.oeampns 
Fimbria  hippr)cami  i 

Fasciii  (Icntata  hippocimp 

Radiatio  corfmris  (  lUi  si 
(pars  t£'mpo^all^J 

Calour  avis 

Cornu  posterius  ventrlculi 
lateralis 


Corpus  striatum  (caput) 

RtCtssus  triangularis 


Tuberrulum  anterius 
thalami 


Taenia  chorioidea 


IMassii  intermedia 
\Lntriculi  tertii 

'^tria  medullaris 
thalami 

Oommissura 
habenularum 


■ —  J  Hippocampus 


Habenula 

Corpus  pineale 

Tngonum  coUatcrale 

Emini  ntia  collateralis 
lajttum 


Cerebellum  (vermis  suj.erior 


Curp(.)ra  qiiadrigeniuia 


The  ventricles  of  the  brain  shown  completely  opened  from  abnve,  The  upper  part  of  the  cerebral 
hemispheres,  the  corpus  callosum,  the  hjrnix,  and  the  tehi  chorioidea  have  been  removed,  and  the 
corr)ora  quadrigcmina,  corpus  pineale,  and  vermis  superior  laid  bare.  (After  Toldt,  Anat.  Atlas,  Wien, 
rjOS,  3  Anfl.,  p.  7S2,  Fig.  ll^oO.) 

ia)    Head  oi'  caudate  nncleiis  {caput  nuclei  canclati), 

(b)  A))iej-i(ir  hum   {cnnnt  (uilcrins). 

(c)  Posterior  hoTii    {coniit  jioslcriiis). 

id)   Inferior  lioni   (corvu  infcrvus)    ((_).  T.  descending  horn). 

In  the  anterior  horn  study — 

ia)    Head  of  caudale  niieieus  {cajml  nuclei  caiuJaii). 

In  the  central  ]^ai't  oi*  tlie  ventricle  study — 
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(a)  Caudate  nucleus  {nucleus  caudatus). 

(6)  Terminal  stria  (stria  terminalis)   (0.  T.  taenia  semieircnlaris). 

(c)  Terminal  vein  (vena  terminalis)  (0.  T.  vein  of  the  corpus  striatum). 

(d)  Lamina  affixa  {lamina  afflxa)    ("  fastened  layer"). 

( The  embryology  of  the  part  must  be  studied,  in  order  to  under- 
stand the  origin  of  this  structure.) 

(e)  Chorioid  plexus  of  lateral  ventricle  (plexus  chorioideus  ventriculi  lat- 

eralis), 
if)  Epithelial  chorioid  layer  (lamina  chorioidea  epithelialis). 
(g)   Chorioid  taenia  (taenia  chorioidea). 
(h)   Thalamus  {thalamus)   (showing  through). 
(i)    Taenia  of  fornix  (taenia  fornicis)   (0.  T.  sharp  edge  of  fornix). 


EiG.  154. 


Transverse  section  through  the  tela  chorioidea,  ventriculi  tertii,  and  adjacent  parts. 
II,  lateral  ventricle;  ///,  third  ventricle;  Cc,  corpus  callosum ;  F,  fornix;  Th,  thalamus:  St.  m, 
stria  meduUaris ;  St.  t,  stria  terminalis ;   T'.  /,  vena  terminalis ;  L.  lamina  affixa  ;  1,  taenia  thalami  ;  x', 
taenia  chorioidea ;  3,  taenia  fornicis.    The  figure  shows  the  continuity  of  the  taeniae  and  the  epithelial 
layer  of  the  plexus  chorioidea.     (After  His,  Die  Anat.  Nomenclatur,  Leipzig,  189.5,  p.  166,  Fig.  21.) 

In  the  posterior  horn  of  the  ventricle  study — 

(a)  Roof  and  lateral  wall  formed  by  tapetum. 

(b)  Two  ridges  on  medial  wall. 

(ba)  Upper  ridge  =  bulb  of  posterior  horn    (bidbus  cornu  poste- 

rioris),  due  to  pars  occipitalis  of  radiatio  corporis  callosi, 
the  so-called  "  forceps  major,"  hooking  around  the  flssura 
parieto-occipitalis. 

(bb)  Lower  ridge  =  calcar  avis  (calcar  avis)    ("cock's  sijur")    (0. 

T.  hippcicaiiipus  minor),  due  to  fissura  calcarina. 

Before  studying  the  inferior  horn  of  the  ventricle  in  detail, 
insert  the  fingers  cautiouslj^  beneath  the  pars  frontalis  and  pars 
parietal  is  of  the  operculum  of  tlie  island,  and  tear  away  the 
cortex.  This  exposes  the  island  thoroughly,  and  its  relations  to 
the  lateral  ventricle  can  be  examined. 

In  the  inferior  horn  of  the  ventricle  studj" — 

(a)   Its  narrow  inferior  wall. 

(aa)    Collateral   eminence    (eminentia   collaieralis) ,   corresponding 
to  the  fissura  coUateralis ;   it  is  sometimes  absent. 
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(aaa)    Collateral    tiig'oiie     (triijomim     collaterale)     (0.    T. 
trit;<iiniin  vontriculi). 
(b)    Its  latei-al  and  superior  walls. 
(ba)    Tapetnm. 

ibb)    Lowermost  end  of  striate  l)ody   {rorjmn  striatum). 
(bf)    Swelling'  due  to  amygdaloid  nucleus  (nach'us  amijgdalae). 
(bil)    Tei-minal  sti'ia  {stria  tcrminalis). 
(be)    Tail  of  caudate  nucleus  (cauda  nuclei  caudati). 

Fig.  155. 


Section  through  the  base  of  the  brain  and  the  liif.poenmpiis  lying  beneath  it.  Plexus  ehorioideus 
made  .simpler  than  the  actual.  (.Vfter  L.  I^linger,  Nervuse  Centralorgane,  V.  .\ufl.,  Leipzig,  1891),  S.  -25. 
Fig.  IM.) 


(f)   Its  medial  wall. 

(ca)  Hippoeam])Us  {Iiipporampus)  ("sea-horse")  (0.  T.  hippo- 
campus nmj(n',  coi-nii  Annaonis,  or  Ammon's 
liorn).  It  corresponds  to  the  hssura  hippocampi 
of  the  faeics  inedialis  heniispliaerii. 
(cfin)  Digilations  of  the  hijipocanipus  (digitationcs  hip- 
])ticain})i)    (O.   T.  JM'S  hip|iocauipi). 


DISSECTION    or    THE    HEAD    AND    NECK  343 

(cb)  Cliorioid  plexus  (plexus  chorioideus  ventriculi  lateralis).  The 
fimbria  hippocampi  and  fascia  dentata  hippocampi  have 
ah-eady  been  examined.  The  edge  of  the  fimbria  after 
tearing  away  the  chorioid  plexus  is  called  the  taenia  fim- 
briae. 

The  student  should  next  remove  the  remains  of  the  right 
temporal  and  occipital  lobes;  cut  through  (a)  the  fimbria  hippo- 
campi, where  it  passes  into  the  crus  fornicis,  and  (b)  the  occipi- 
tal part  of  the  radiation  of  the  corpus  callosum  (0.  T.  forceps 
major).  Next  make  an  incision  from  the  anterior  end  of  the 
cornu  inferius  forward,  above  the  level  of  the  uncus,  through  the 
jiolus  temporalis.  Now  separate  the  lobus  temporalis,  with  the 
gyrus  hippocampi  medial  to  it,  from  the  rest  of  the  hemisphere, 
the  separation  taking  place  along  the  line  of  the  inferior  part  of 
the  fissura  transversa  cerebri.  Cut  away  enough  of  the  lateral 
edge  of  the  remaining  medial  part  of  the  corpus  callosum  to 
permit  of  a  good  view  of  the  septum  pellueidum  and  the  fornix, 
lying  beneath  it.  Having  noted  their  relations,  cut  across  the 
remains  of  corpus  callosum  behind  the  genu,  gently  raise  the 
truncus  corporis  callosi,  and  dissect  backward,  freeing  it  from 
the  septum  pellueidum  and,  further  back,  from  the  fornix. 

Septum  pellueidum. 

(a)  Layer  of  septum  pellueidum  (lamina  septi  pellucidi). 

(b)  Cavity  of  septum  pellueidum   (cavum  septi  pellucidi)    (0.  T.  fifth 

ventricle). 
Fornij:. 

(a)   Body  of  fornix  (corpus  fornicis). 

(aa)    Taenia  of  fornix  (taenia  fornicis). 
(6)    Crus  of  fornix  (crus  fornicis)   (0.  T.  posterior  pillar  of  fornix). 

(c)  Column   of   fornix    (columna  fornicis)    (0.   T.   anterior  pillar   of 

fornix). 

(ca)  Free  part  (pars  libera  columnae  fornieis). 

(cb)  Covered  part  (pars  tecta  columnae  fornicis). 

Next  cut  transversely  through  the  corpus  fornicis  at  its 
middle  and  gently  reflect  the  two  ends  forward  and  backward 
respectively.  Running  medialward  from  the  crus  fornicis,  infe- 
rior to  the  corpus  callosum,  towards  the  crus  fornicis  of  the 
opposite  side,  observe  the  commissure  of  the  hippocampus 
{commissura  hippocampi)  (0.  T.  lyra  or  lyre  of  David).  The 
space  between  the  commissura  hippocampi  and  the  inferior  sur- 
face of  the  corpus  callosum  has  been  called  ' '  Verga  's  ventricle. ' ' 
One-half  of  the  so-called  chorioid  tela  of  the  third  ventricle  {tela 
chorioidea  ventriculi  tertii)  (0.  T.  velmn  interpositum)  is  now 
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exposed;  note  how  it  is  formed  by  the  pia  mater  encephali 
coming  in  through  the  tissura  transversa  cerebri.  In  connection 
with  it,  study — 

(a)   Upper  liiinella,  next  to  inferior  surface  of  coi-pus  callosura  and  fornix. 

{h)    Lower  lamella,  over  the  surface  of  the  thalamus. 

(c)   Between   («)  and  (5)  some  loose  connective  tissue,  a  continuation  of 

the  snbarachnoideal  connective  tissue  of  the  cisterna  venae 

cerebri  magnae.     In  this  study — 

Fill.  ].l(j. 


Cq'    Cfi' 


Ccb 


A  portion  of  the  right  cerebral  liemisphere  resting  on  the  itohi.s  fruntiilis,  to  lUnstrate  the  basis  cerebri. 
Bca,  brachinni  quadrigeniinum  superius;  Bep,  hrachium  quadrigeminuni  infcrins  ;  Cch,  pcduncttlns 
cerebri ;  Cf/l,  corpus  geniculatum  laterale  ;  Qiin,  corpus  geniculatnm  mediale  ;  Ccq,  hrachium  conjunc- 
tivum;  Co,  chiasma  optieum  :  Cq^,  collicnlos  inferior;  ( V/-,  colliculus  superior;  L,  lemniscus;  Pv,  pul- 
Tinar  of  thalamus;  Spti,  suljstantia  yierforatii  anlerinr;  si,  stria  tenninalis ;  //',  tractus  opticus.  The 
radix  medialis  and  the  radix  lateralis  are  -well  illustrated  ;  f,  cut  surface  of  tii>  of  temporal  lobe  which 
has  been  rcnajved.  {.Vfter  .1.  Ilenle,  Handbuch  der  Xervenlchre  des  Meuschen,  II.  Aufl.,  Braunsch., 
1879,  S.  155,  Fig.  SO. ) 


(ca)    The  two  internal  veins  of  the  cerebrum   {venae  cerebri  inter- 
iKif)    (().    T.    veins   of    Galen),    and   their   tribu- 
laiie.s — 
{(■(III)    \'eiii  of  septum  i)ellucidum   (  ]'.  .'<epli  pclli(cidi). 
(eah)    Terminal   vein    (  1'.    icniiinali.s)    (0.   T.   vein   of   the 

C"r|ius  stiiatiim). 
(r«e)    ('hcjiiiiid  \-cin    (  1'.   i-linrinidca) , 

The   venae   cereliri    iiiteriitie    unite   to   form   the 
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large  vein  of  the  cerebrum   {vena  magna  cerebri 
[Galeni]),  which  in  turn  opens  into  the  straight 
sinus   (ninus  rectus). 
(d)   Chorioid  plexus  of  lateral  ventricle  {plexus  chorioideus  ventrictili  lat- 
eralis). 


Fig.  157. 


Cgl    Pu) 


Isthmus  rhombcnei-Tihali  seen  in  profile. 
BIT,  tractua  opticus;  BrQa,  brachium  quadrigeminum  suporius;  BrQp,  brachium  quadrigeminum 
infcrius  ;  Cgc,  corpus  geniculatum  latcralc  ;  Cf/i,  corpus  geniculatum  mediale  ;  Chll,  chiasma  opticum  ; 
Cr-sl,  corpus  restiforme  ;  Fla,  funiculus  lateralis  of  medulla  oblongata ;  faa,  fibrae  arcuatae  exturnae  ; 
Fob,  fibrae  superficiales  pontis:  Cp,  corpus  pineale  ;  Nil,  X.  opticus;  Oz,  oliva ;  P,  pedunculus  cerebri  ; 
Pern,  brachium  pontis;  Pes,  brachium  conjunctivum ;  Po,  pons  Yaroli;  Pul,  pulvinar;  Pij,  pyramis; 
Q<i,  coUiculus  sufierior ;  Qp,  colliculus  inferior;  Bl,  trigonum  lemnisci ;  Jim,  lemniscus  medialis;  si, 
sulcus  lateralis;  Th,  thalamus;  Tpo,  taenia  pontis;  Tpt,  tractus  peduncularis  transversus.  (After  J. 
Di^jerine,  Aiiatomie  des  centres  nerveux,  t.  i.,  Paris,  1895,  p.  ;32«,  Fig.  192.) 


(e) 


{da)    Chorioid  skein  {glomus  chorioideum). 

Now  cut  through  the  V.  terminalis  at  its  junction  with 
the  V.  cerebri  interna,  seize  the  apex  of  the  right  half  of 
the  tela  chorioidea  ventriouli  tertii,  and  pull  it  with  the 
chorioid  plexuses  backward,  but  be  careful  not  to  tear  away 
the  corpus  pineale  beneath  it  behind.  Examine — 
Chorioid  plexus  of  third  ventricle  {plexus  chorioideus  ventriculi 
tertii). 
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Thalamencephalon. 

This  part  of  the  dieueei)halon  includes  (1)  the  thalamus,  (2) 
the  iiietathalainus,  and  (.'5)  the  epithahxnius. 

Thalamus  (O.  T.  Optic  Thalamus). 

The  upper  and  medial  surfaces  of  the  thalamus  may  now  be 
examined.    Observe — 

(a)  Pulvinar   (pidvinar)    ("cushion"). 

(b)  Anterior  tubercle  of  the  thahinuis  (luhcrculum  anterius  thalami). 

(c)  Medulhiiy  stria  {stria  mcdullarin)    ( O.  T.  stria  fornicis  or  stria  pine- 

alis). 

(d)  Epithelial  chorioid  layer   (lamina  cliorioidea  epithelial  is). 

This  covers  the  thalamus  where  it  appears  to  be,  but  is  not,  in 
the  lateral  ventricle. 

Metathalamus. 

Behind  and  beneath  the  thalamus  observe — 

(a)  Medial  geniculate  body  (corpus  geniculalum  mediale)   (0.  T.  internal 

geniculate  body).     This  has  to  do  chiefly  with  the  auditory  conduc- 
tion path. 

(b)  Lateral  geniculate  body  (corpus  geniculatum  laterale)  (O.  T.  external 

geniculate  body).     This  has  to  do  with  the  visual  conduction  path. 

Epithalamus. 

Here  the  student  should  stud}' — 

(a)  Pineal  body  (corpus  pineale)   (0.  T.  conarium,  or  epiphysis  cerebri). 

( h )  Pineal  recess  ( recessus  pinealis ) . 

(c)  Suprapineal  recess  {recessus  suprapinealis) . 

(d)  Habenula  (0.  T.  peduncle  of  the  pineal  body). 

(e)  Commissure  of  the  habenulae  (commiasura  habenularum). 

(f)  Trigone  of  the  habenula  (trif/onum  habenulae). 

Third  Ventricle  (Ventriculus  tertius). 

This  has  been  cut  in  two  in  the  median  plane,  and  its  roof, 
tela  chorioidea  ventriculi  tertii,  with  the  lamina  chorioidea  epi- 
thelialis,  has  been  removed.  The  student  should  now  studj'  the 
following  structures  and  openings: 

(a)  Entrance  to  the  a(|ueduct  of  the  cerebrum    (adilus  ad  aquaeductum 

rercliri). 

(b)  Posteiioi'  commissure  (jf  the  ccrebi'um    (commissura  posterior   [cere- 

br»] )    (above  the  aditus  ad  aquaednctus  cerebri). 

(c)  Interventricular  foramen  of  Monro  (foramen  interventriculare  [Mon- 

roi^).     One  (ju  each  side,  connecting  ventriculus  tertius  with  ven- 
triculus lateralis. 
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(d)  Hypothalamic  sulcus  of  Monro    (jiulcus   hi/potkalamicus    [Monroi]). 

Note  the  importance  of  this  in  connection  with  the  emljryology  of 
the  brain.  Compare  with  the  sulcus  limitans  in  the  floor  of  the 
fourth  ventricle. 

(e)  Intermediate  mass  {massa  intermedia)    (0.  T.  middle  or  soft  or  gi-ay 

commissure ) . 
(/)    Optic  recess  (recessus  opticus).  (Cf.  W.  His's  models  of  developing 

brain.) 
(g)   Recess  of  infundibulum  (recessus  infiuuUhuU) . 

(h)   Anterior  commissure  of  cerebrum  (commissura  anterior  [cerebri]). 
[i)    Triangular  recess  (recessus  triangidaris). 


SECTIONS    THROUGH    BRAIN  {SECTI0NE8 
ENCEPHALI). 

Sections  of  Medulla  Oblongata  (Sectiones  medullae  oblongatae). 

Make  three  transverse  sections  through  the  medulla  oblon- 
gata: (1)  at  the  level  of  the  decussation  of  the  pyramids;  (2) 
between  the  decussation  of  the  pyramids  and  the  olives;   (3) 

Fig.  158. 

ris.sura  mediana  posterior 


NiK'loiis  fasflculi  gracilis 
Nucleus  fasciculi  cuneati 


Nucleus  tractus^ 
spinalis  N.  tri- 
gemlni 


Fasciculus  gracilis  [Golli] 

Fasciculus  cuncatus  [Burdachi] 


Secondary  trigeminal  path 


Formatio  reticularis— 


Tractus  spinalis 
'    N.  trigemini 


_  Fasciculus  cere- 
bellospinalis 

-Fila  radicularia 
N.  aocessorii 


xGowers'  tract  and  the 
tract  to  the  lateral 

funiculus  from 
Deiters'  nucleus  and 
from  the  red  nucleus 


Fasciculus  longitudinalis  medialis 


Columna  anterior 
Substantia  grisea  centralis  j 

Deeussatio  j)yramiduni  Fyramis  [medullae  oblongatiie] 

Transverse  section  of  the  brain-stem  of  an  adult,  through  the  decussation  of  the  pyrami<ls.     Jlagnifica- 

ation  :  (j :  1.     (After  Spalteholz,  Hand  Atlas  of  Hum.  Anat.,  Leipzig,  190:J,  vol.  iii.,  p.  650,  Fig.  72.5.) 

through  the  middle  of  the  olives.  (Cf.  Spalteholz,  Fig.  723.) 
Examine  first  the  unstained  cross-sections  and  subsequently  sec- 
tions, from  the  same  levels,  stained  by  Weigert's  method. ^     Use 


'  The  study  is  much  simplified  if  sections  through  the  brain-stem  of  a  new- 
born babe  are  u.sed;    see  Figs.  11)2-161). 


348 


LABORATORY    MANUAL    OF    HUMAN    ANATOMY 


a  hand-lens   or   dissecting   niicroscoi:)e.      Make   drawings   indi- 
cating— 

(1)  Median  raphe  {raphe). 

(2)  Nuclear  layer  {stratum  nucleare). 

(3)  Nucleus  of  hypoglossal  nerve  {nucleus  N.  hijpoglossi). 

(4)  Anihiguous  nucleus  (nucleus  amhiguus) . 

(5)  Nucleus  of  ala  cinerea  {nucleus  alae  cinereae). 

(6)  Solitary  tract  {tractus  solitarius)   (0.  T.  respiratoi-y  bundle). 

{a)   Nucleus  of  solitary  tract  (nucleus  tractus  solitarii). 


Fig.  159. 


Nucleus  fasciculi  grracili, 
Ganglion  (.-ommissurale  alae  cincreao 

Nucleus  fasciculi  cuneati 


Substantia  g'risea 
ceutralis 


Fissura  mediaua  posterior 

'  Fasciculus  gracilis  [Gulli] 


Nucleus  tractus 
spinalis  N. 

trigemini 


Fornmtio  rcticu  - 
laris 


Columna  ante 


Fasciculus  cuneatus  [Burdachi] 


Secr.ndary  trigeminal 
/■  path 


,Tractus  spinalis 
N.  trigemini 


--Tuberculnm 
einereum 


Fibrae  arcuatac  intemae 

Fissura  mediana  anterior 


_  Fasciculus  cere- 
bell  ospin  a  lis 


1   CIoAvers'  tract  and  the 

tract  to  the  lateral 

funiculus  from 

Deiters'  nucleus  and 

from  the  red  nucleus 

Filii  radicularia  N.  cervicalis  I 


\  Fasciculus  longitudiualis  medialis 

Pyramis  [mcduUare  oblongatae] 
Decas.satio  lemulscorum 


Transverse  section  through  the  bniin-stcm  of  an  adull,  between  the  decussation  of  the  pyramids 
and  the  olives.  Magnification:  ir.l.  (Held.)  (After  Spaltcholz,  Hand  Atlas  of  Hum  Anat  Leipzig, 
lltOo,  vol.  iii.,  p.  (iSt;,  Fig.  720.) 

(7)  Spinal  tract  of  trigeminal  nerve  {tractus  spinalis  N.  trigemini)   (0. 

T.  asceudiuii'  root  of  triiieniinal  nerve— a  very  bad  name, 

for  the  llhres  dcsfrnil). 
(a)    Nucleus  of  spinal  ti-act   of  tri.i^eininal   nerve    {nucleus  tractus 
spivalis  N.  Irigcmini). 

(8)  Nucleus  (if  slender  fuiiicuhis  {nnclcns  funiculi  iiracilis)    (0.  T.  nu- 

cleus of  Gioirs  colunui). 
(0)   Nucleus  of  Avedii'c-sliaped  funiculus  (nucleus  funiculi  cuncali)   (0.  T. 
nucleus  of  Burdach's  coluuuO. 
(10)    Liderai  iniclei   {niu-lci  lalcntlcs). 
{11}    Lifei'ior  (ilivju-y  nucleus  {nucleus  n/irttris  iiffcrior). 

(a)    Hilus  <>{'  ()li\';iry  nucleus   (hihis  nuclei  oliraris). 
(h)    Medi;d  accessory  olivary  inudeus   {nucleus  oliraris  acccssorius 
medialis). 
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Fig.  ICO. 


Area  aeii.stica  Taenia  ventrioali  qiiarti 
Tractus  solitarius   ^^'^  ^'^t^^eusN.  vestibularis  medialis  [Sfhwalh..-] 
Nucleus  tractus  solitarii        \    \\\ 


Radix  deseeiirU-ns  X.  vestibularis 
^    ■■.-.•         Fila  radicularia  X.  gloss()pharvnff(_-i 
Ala  cinerea  ^        \      T    '>!        '        KueU-us  tractus  spinalis  Xl  triguraini 
iSueleUR  alae  cinereae 
Trigonum  N.  hvpoglu'^hi  --ilMj^t Jv 


Sulcus  mediauus  fossae^ 
rhomboideae 
Nucleus  N.  hypoglossi  - 

Fasciculus  longitudinalis- 
medialis 

Substantia  reticularis  grisea  - 
( Nucleus  lateralis  Inferior) 

Substantia  reticularis  alba  - 
Fibrae  cerebello-olivares . 
Fila  radioularia .. 
N.  hypoglossi 

Stratum  interolivare,  ■ 
lemuisci 


Raphe  —  - 


Fibnie  areuatae  extcrnae 
(to  tlic  corpus  restiffjrmej  " 


Corpus  rcstiiiiraie 


^^.Traetns  spinalis 
'"      N.  trigemini 


Lateral  aruas  of  tlie  for- 
matio  reticularis 
"^ila  radieuhiria  N.  vagi 
-Nucleus  ambiguus 

Gowers'  tract  and  the  tract  to  the 

lateral  funiculus  from  l)eiters' 
nucleus  and  from  the  red  nucleus 
Nucleus  olivaris  accessorius 
dor.siilis 


--Fibrae  areuatae  extcrnae 


Hiliis  nuclei  oli\-aris 


\        X'.  hy(Kigl(.issus 

>..      ,  ^  -^--         ,1  Nucleus  olivaris  inferior 

Nucleus  urcuatus  ;  ^\ 

Pyramis  [medullae  oblongatae]  Nucleus  olivaris  accessorius  medialis 

Transverse  section  of  the  brain-stem  of  an  adult  through  the  middle  of  the  olive.     Magnilication  :  4.5  : 1 
(Held. )     (After  Spaltehnlz,  Hand  Atlas  of  Hum.  Anat.,  Leip/Jg,  I'.iu;;.  vol.  iii.,  p.  (i:>7.  Fig.  7'^7.  i 


Fio.  161. 


NiJ.com.      Y„        X!  I 


Transverse  section  through  medulla  oblongata  of  new-born  child  at  level  of  decussatio  lemnis- 
corum.     (Series  ii.  section  X'o.  .">0. ) ' 

C.c,  canalis  centralis  ;  Dec.L,  decussatio  lemniscorum  ;  F.a.L,  librae  areuatae  internae  :  F.a.c,  fibrae 
areuatae  externae  ;  F.c,  fasciculus  cuncatus  Burdachi ;  F.c.  to  F.r.,  bundles  from  fasciculus  cuneatus  to 
forma tio  reticularis  ;  F.cls.,  fasciculus  cerebellosjuiialis  or  direct  cerebellar  tract ;  F.t/.,  fasciculus  gracilis 
Golli ;  /".r./).,  fasciculus  ventralis  proprius ;  Xii.roin.,  nucleus  commi.ssuralis ;  Xu..f.c.,  nucleus  funiculi 
cuncati  et  gracilis  :  Xu./jf.,  nu(deus  funiculi  gracilis  :  I'l/..  pyramis  ;  T.s.n.  I'.,  tractus  spinalis  X.  trigemini ; 
5.(/.,  substantia  gclatinosa  [Rolandi].     (From  Barker,  The  Xerv.  Syst..  New  York,  isyg,  p.  479,  Fig.  308.) 


^  Figs.  161-169  are  from  Weigert-Pal  preparations  by  Dr.  John  tiewetson. 


Fid.  102. 


liuxic. 


T^ans^-e^S(■  seotioB  of  mrdulbi  (itiion^^jtta  nf  iicw-l.nrn  i-liilil  passing  through  the  nuuh-ns  olivari.s 
infi.Tior.     (S.Tics  ii.  srctifin  Nr'.  102.) 

('.r.,  ct;irpus  rcstitorme  ;  F.a.r.,  fibrae  arcuafao  internal  from  the  anterior  half  of  the  nucleus  funiculi 
euneati;  F.l.iu.,  fasciculus  longitudinalis  meflialis  ;  S.IX.X.,  N.  glossopharyngcus  et  vagus  ;  N.XIL,  N. 
hypoglos-sus ;  Xii.a.,  nucleus  arcnatus  :  yii.a.r..  nucleus  alar  cincrenc  ;  yif.f.r-.,  nucleus  funiculi  euneati : 
Ku.o.a.ra.,  nucleus  oli\-aris  accessorius  mcdialis ;  Xn.u.i.,  nucleus  olivaris  inferior;  Xii.n.XII.,  nucleus 
X.  hyppglossi :  Pij.,  pyramis  ( nnu-mcduUatcd)  ;  S'.^.,  sutjstantia  gclatimisa  Rolandi ;  Si.i.L,  stratum 
interolivare  lemnisci ;  r..s-.,  traetus  solitarius :  T.ii.ii.V.,  tractus  spinalis  N.  trigemini ;  T^.  r;.,  ventrieulu.s 
qnartus,  ( Weigert-Pal  pireptaration  by  Dr.  John  Hewetson. )  (From  Barker,  The  Xerv.  Sy.st.,  New  York, 
1S99.  p.  JT9,  Fig.  309.) 

Fio.  163. 


B... 


""■"■i.  No  cam. 

Transverse  si'dicai  of  medulla  olilongata  and  cen-bellum  .if  new-born  child.  (Sericsii.sectionNo.ini.) 
'■./■.,  corpus  restiformc  i  lb.-  part  nn_'dnllalcd  corresponds  in  (he  main  to  tile  direct  cerebellar  tract)  ; 
/•'./.,  bundle  conliuuous  with  Iho  funiculus  labTalis  of  the  eca-d  ;  F.l.iu.,  fasciiuilus  longitudinalis 
m.'dialis;  ,V./.V..V.,  \.  glossopliaryogcos  et  vagus;  X.XIl.,  X.  hypogl.issus ;  Xii.d.,  nu.dens  dentatus; 
Xif.ii.c.d,  nucleus  X.  cnchlrae  ilorsalis;  Xii .11  .r.iii ..  Tiuclcus  N.ve.stibuli  mcdialis;  Xii .<i.a.i> .,  niudeus 
oli\'aris  ac(-cssorius  dia'salis;  .V/co.u,//c,  loideus  olivaiis  accessorius  mcdialis;  Xu.n.i,,  nucleus  olivaris 
inferior;  Xu.l..'.,  liorlrus  tractus  solilarii;  /■,/".,  pcduuc^ulus  iloi'culi  ;  /';/.,  pyramis;  R.d.n.risl..  radix 
dcscondens  X.  vsliUoli  ;  ,s7./7.,  strahou  in(enili\are  lemnisci  ;  ev;,  plane  of  UargKudiual  section  No.  (ili. 
[XoTh.-Tbis  (igorr  has  l.rou  dispro],orlioualcly  rcdu.a-.l  in  (lie  rc|a-odui-(iou.]  (From  Barker,  The 
.N'crv.  S.\s(.,  Xcw  York,  1X99,  p.  180,  l-'ig.  ;ilu.) 
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(c)    Dorsal  accessory  olivary  nucleus  (nucleus  olivaris  accessorius 
dorsalis). 
(12)    Arcuate  nuclei  (nuclei  arcuati). 
(l.H)    Liternal  arcuate  fibres  (fibrae  arcuatue  intcrnac). 

(14)  Gray  reticular  substance  (substantia  reticularis  grisea). 

(15)  White  reticular  substance  (substantia  reticularis  alba). 

Fig.  165. 


TranKverse  seftion  throuRh  thp  fions  iind  ciTebrlliim  at  the  level  of  the  jirineipal  motor  nucleus  of  the 
trif<eininal  ricr\'e.  Xe\v-l>orii  babe.  ( WeiL,nTt-Ta],  series  ii.  st.'erion  No.  ■2V2.) 
Hr.caii/..  braehium  eenijunetivnm  ;  f'.f.,  eorpus  trapezoideuin ;  F.l.ui,,  faseieulus  loiigitudinali.s 
medialLs;  F.Pii..  faseicull  xjynimidules  in  llieyars  basihiris  pontis  ;  L.in.,  lemniseus  meilialis  ;  N.  V.^dcc), 
<leeus.sating  part  of  root  of  N.  trif^eniinus  ;  ,V.  VAnint:in.  iixit  of  N.  tri,i,'cininus ;  N.V.it^cn^),  sensory  root 
of  N.  trigeminus;  N.  V.T.,  root  til  ires  of  N.  abilneens  ;  Xii.ni.ni.iL  I'.,  nuclei  motorii  minores  N.  trigemini ; 
Xt/.ni.j>.ii.  ]'.,  nneleus  iiiotoriiis  ])riiice[is  X.  trij,'iaiiini  ;  _V//. "..■-■.,  nuelens  olivaris  sujierior  ami  superior 
olivary  eomjile.x  ;  j;.'l,n.  I'.,  radi.x  deseeudens  [iricseiieeplialiea]  N.  trigemini  ;  S.<J.,  Sldistantia  gelatinosa. 
(From  Karkrr,  Tlir  XcTv.  Syst.,  Xew  "I'ork,  l.s'.ni,  p.  ts:;,  Fig.  :;!:',.) 


(16)  Medial    liinoiluiliiial    fasciculus    { fasciculKS    hinriiliidiiialis    mcdialis) 

(<).  T.  |Kisleri(ir  lonoitiulinal  biimlle). 

(17)  Intcriilivary  Jayei'  ol'  lemniscus  (siniluiii.  inlrrahritre  leninisci). 

(18)  Deciissat  iiiii   of   leiiiiiisciis  cii-   lillet    (dcijissnlin   Iciiinisconini)    (0.   T. 

sensory  decussation  ol'  medulla  oblongata). 
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(19)  Restiform    body     (corpus    restiforme)     (0.    T.    iiiierior    cerebellar 

peduncle). 
(«)    Faseieiili  of  restiform  body   (fasciculi  corporis  restiformis). 

(20)  Cerebello-olivary  fibres  (fibrae  cerebelloolivares). 

(21)  Pyramidal  fasciculi  (fasciculi  pyramidales). 

(22)  External  arcuate  fibres  {fibrae  arcuatae  externae). 

Sections  of  Pons  (Sectiones  pontis). 

Make  four  sections  through  the  pons.     (See  Spalteholz,  Fia: 
723.) 

Fig,  1G6. 


Transverse  section  throut,'h  isthmus  rliombencephali  of  new-born  babe.     (Weigort-Pai,  series  ii. 

section  No.  208.) 

Br.conj.,  braeliium  conjunctivum ;  C.i.,  collieulus  inferior;  y,  nucleus  described  by  Westpiial  as 
probably  concerned  in  the  origin  of  the  X.  trochlearis ;  F.l.m.,  fasciculus  longitudinalis  medialis ;  F.Pij., 
fasciculi  longitudinalcs  [pyramidales];  L./..  lemniscus  lateralis;  L.in.,  lemniscus  medialis;  N.I]\, 
decussatio  nervorum  trochlearium  ;  X.]'.,  X.  trigeminus;  Xu.l.L,  nucleus  lemnisci  lateralis;  Xu.r.t, 
nucleus  reticularis  tegmenti  pontis  ;  ILiL  ]'.,  radix  desecndens  [mesencephalica]  nervi  trigemini.  (From 
Barker,  The  Xerv.  Syst.,  New  York,  isau,  p.  jsj.  Fig.  314.) 

(1)  About  at  the  junction  of  the  pons  and  the  medulla,  i^assing  through 

the  level  of  entrance  of  N.  aeusticns. 

(2)  At  the  level  of  the  roots  of  N.  facialis  and  N.  abducens. 

(3)  At  the  level  of  the  roots  (jf  N.  trigeminus. 

(4)  Through  the  velum  meduUare  anterius  and  the  middle  of  the  pons. 

Examine  first  the  unstained  cross-sections  and  subsequently 
sections,  from  the  same  levels,  stained  by  Weigert's  method. 

23 
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Use  a  hand-lens  or  dissecting  microscope.    Make  drawings  indi- 
cating— 

III  dursnl  pari  of  pons  (pars  dorsalis  ponlis). 

(1)  Median  raplie   (raphe). 

(2)  Nucleus  (if  N.  abduceus  (nucleus  N.  abdueenlis)   (0.  T.  nucleus  of 

sLxtli  nei've). 

(3)  Motdi-  nuclei  of  trigeminal  nerve   (nuclei  moiorii  N.  trigemini). 

(4)  Descending    or    mesencephalic    root    of    trigeminal    nei've    (radix 

mcsencephalica  N.  trir/eiieini). 

(5)  Spinal  tract  of  trigeminal  nei've  (Iraetus  spinalis  N.  trigemini). 

(a)    Nucleus  of  spinal  tract  of  trigeminal  nerve  (nucleus  tractus 
spinalis  N.  1  rigiinini). 

(6)  Nucleus  of  facial  uei've  (nucleus  N.  facialis). 

(7)  Root  of  facial  nerve  (radix  N.  facialis). 

(a)    First  part  ({lars  jirima). 

(h)    [Internal]  knee  ([/enu  [internum]). 

(c)    Second  part  (p((rs  secimda). 

(8)  Nuclei   of   acoustic   nerve    (nuclei   N.    aeustici)     (0.    T.    auditory 

nucleus). 

(a)  Nuclei  of  cochlear  nerve  (nuclei  N.  cochlearis) . 

(no)    Ventral  (nucleus  N.  cochlearis  ventralis). 
(ah)    Dorsal    (nucleus    N.    cochlearis    dorsalis    [tubercu- 
lum   acustieum] ). 

(b)  Nuclei  of  vestibular  nerve  (nuclei  N.  vestibularis). 

(tia)   Medial  nucleus    (nucleus  N.  vestibularis  medialis). 
(bb)    Lateral   nucleus    (nucleus   jV.    ecstibularis    lateralis 

[Deitersi]). 
(be)    Superior  nucleus   (nucleus  N.  vestibularis  superior 

[Bccliterewi] ). 
(bd)   Nucleus  of  descending  root  (nucleus  N.  vestibularis 

radicis  descendentis) . 

(9)  Superior  olivary  nucleus  (nucleus  olivaris  siijicrior). 

(10)  Nucleus  of  lateral  lemniscus  (nucleus  lem-nisci  lateralis). 

(11)  Medial  longitudinal  fascicidus  (faseicidus  longiludinalis  medialis) 

(().  T.  posterior  longitudinal  bundle). 

(12)  Reticular  formation  (formatio  rel icularis). 

(13)  Trapezoid  body   (corjni>i  1rape.:oideum) . 

(14)  Fillet  or  .lemniscus  (lemniscus). 

(a)   Medial  (sensory)  fillet  {IcDniiscus  medialis   [sensitivus]). 
(h)   Lateral   (acoustic)  fillet  (leniniseus  latertdis  [acusticus]). 

In  basilar  part  of  pions  (pars  hasilaris  jionlis). 

(1)  Dee]  I  libres  of  pons  (jibrac  prof  undue  pontis). 

(2)  Lon,i;itudinal  ])yramidal  fasciculi  (fasciculi  longiludinales  [p.i/rami- 

daies]). 

(3)  Nuclei  of  jxrns  (nuclei  pontis). 

(4)  Sujiei'ticial  fibres  of  pons  (fibrae  jujiilis  superliciales). 

Sections  of  Cerebellum   (Sectiones  cerebelli). 

Make  a  sagittal  median  section  through  the  vermis.     (Vide 
Fio.  144.) 
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Study— 


(1) 
(2) 
(3) 
(4) 


Medullary  body  {corpus  medullare). 
Medullary  laminae  (laminae  mediillares) . 
Arbor  vitae  (arbor  vitae)    ("tree  of  life"). 
Cortical  substance  (mhstantia  corticaUa). 

(a)  Inner,  yellowish  or  reddish-brown,  "granular"  layer   (stratum 

granulosum ) . 

(b)  Outer  gi-ay  layer  (stratum  cinereum). 

(c)  Layer  of  Purkiuje's  cells  between  (a)   and  (b)    (slralum  gan- 

gliosum ) . 

Fig.  167. 

C.c.i. 

Nu. 
.inf. 


Transverse  section  through  brain  of  nc-w-ljorn  babe.  Level  of  colliculi  inferiorcs  of  corpora 
quadrigcmina.  (Weigcrt-Pal,  series  ii.  section  No.  -90. ) 
Aq.ccr.,  aqnaefluctus  cerebri;  a,  fibres  running  from  lateral  lemniscus  toward  dorsal  border  of 
brachium  eonjunctivum  ;  Hr.Conj.,  hnichmm.  conjunctiviim ;  C.c.i.,  commissure  between  the  colliculi 
inferiores;  Dcc.Bcch.,  ventral  portion  of  brachium  conjuni'tivuni,  which  in  reality  forms  a  commissure 
between  the  superior  nuclei  of  the  vestil.mlar  nei-vcsor  the  two  sides;  F.l.m.,  fasciculus  longitudinalis 
medialis ;  F.Pi/.,  fasciculi  longntudinales  puntis  i  [lyraTnidalc^)  ;  L.L,  lemniscus  lateralis  in  large  part 
terminating  in  the  nucleus  of  the  coUieuhis  inferior  :  /..///.,  lemniscus  medialis;  N.IV.,  N,  trochlearis  ; 
Ku.Coll.hiJ.,  nucleus  colliculi  inferioris  ;  2<ti.<\s.\l),  nucleus  centralis  superior,  pars  lateralis  ;  Nu.c.s.{m), 
nucleus  centralis  superior,  pars  medialis;  ].'.<!. h.  1'.,  ra^lix  descendens  [meseneephalica]  N.  trigemini; 
St.gr. (\,  stratum  gri.seum  eentrale.     (From  Barker,  The  Ncrv.  Syst.,  New  York,  1899,  p.  485,  Fig.  315.) 


Make  a  frontal  section  through  the  left  half  of  the  cerebellum 
at  about  its  middle  (cf.  Spalteholz,  Fig.  743),  and  a  horizontal 
section  throue'h  the  right  half  of  the  cerebellum  in  the  general 
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directiou   of  the  braeliium  coujunctivum   (ef.   Spalteliolz,  Fig. 
744).     Ill  these,  study  the  following: 

(1)  Dentate  nucleus  (nucleus  dcntatiis). 

(a)  Hilus  of  dentate  nucleus  {hiliis  nuclei  eientati). 

(b)  Capsule  of  nucleus  dentatus  (eai^sula  nuclei  eientati). 

(2)  Nucleus  uf  fastigium  ("roof")   (nucleus  fastigii). 

(3)  Nucleus  sl"b<'sus  (nucleus  glohosus)    ("  spherical  nucleus"). 

(4)  Emboliform  nucleus  (nucleus  emboliformis)   (0.  T.  cork  or  plug). 

Fig.  16S. 


Transverse  section  throiigli  meseneephaloTi  <>[  new-born  babe.     Level  of  coUieuli  superiores  of 

corpora  qnadrigemina.  ("W'eiK^ert-I'al,  series  ii.  section  No.  :i:58.) 
Aq.ccr.,  aquaeductuscercljri ;  J>i  r.Hr.Cvuj.,  'leeiissatio  brachii  eonjunctivi ;  D.t.,  decussatio  tegmenti 
ventralis  {vcnirak  Ilaiibi  iikn  ir.:ui<i  <'(  V^r^l  i ;  J'.l.in,,  fasciculus  longitudinalis  medialis;  KPy.,  fasciculi 
pyramidales  in  the  pars  basilaris  p<iiitis:  L.m.,  lemniscus  metlialis:  X.IV.,  N.  trochlcaris ;  Nn.Ls.^ 
nucleus  lateralis  superior  of  Klechsig  ;  Xn.n.J]'.,  nui'leus  N.  troehlearis :  St.alb.p..  stratum  album  pro- 
fundum :  Sf.pr.r.,  stratum  j,mseum  centrale  ;  .S./;.,  substantia  nij^^ra.  (From  Barker,  The  Nerv.  Syst., 
New  York,  l,s;)9,  p.  18i;,  Fig.  :ni;. ) 


Sections  of  Rhombencephalic  Isthmus,  Corpora  Quadrigemina,  and 
Cerebral  Peduncle  (Sectiones  isthmi,  corporum  quadrigemi- 
norum,  et  pedunculi  cerebri). 

IMake  two  sections:  (1)  tlirough  tlie  inferior  collieuhis  at  the 
level  of  tlie  nucleus  of  the  N.  troehlearis;  (2)  through  the  level 
of  the  I'oots  of  the  N.  oculoniotorius,  nucleus  ruber,  superior 
colliculus,  and  lateral  geniculate  body.  (Cf.  Spalteholz,  Fig. 
723.) 
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Study— 

In  the  isthmus  rhomb encephali. 

(1)  Interpeduncular  ganglion  (ganrjUon  interpechmculare). 

(2)  Nucleus  of  trochlear  nerve  (nucleus  N.  trochlearis). 
In  the  pedunculus  cerebri. 

(A)    Tegmentum. 

(1)  Central  gray  layer  {stratum  griseum  cenlrale). 

(2)  Reticular  formation  {formatio  reticularis). 

(3)  Medial   longitudinal   fasciculus    {fasciculus   longitudinalis 

medialis)    (0.  T.  posterior  longitudinal  bundle). 

Fig.  169. 


D.t. 
/3 


Aq  cer 
St.  gr.  c 


alt.  p. 
Flm 


Transverse  seetion  through  mesencephalon,  coUieuli  superiores  of  corpora  quadrigemina  and  cerebral 
peduncle  of  new-born  balje.  (Weigcrt-Pal,  series  ii.  section  No.  384.) 
Aq.ccr.,  aquaeductus  cerebri;  Coll.sup.,  coUiculus  superior;  It.L,  decussatio  tegmenti  dorsalis  {/on- 
taineartlge  HaubcRkreuziaif/  of  ^leyncrt) ;  F.l.m.,  fasciculus  longitudinalis  medialis;  F.Py.,  fasciculi 
pyramidales  in  the  basis  pcdunculi ;  F.r.{M),  fasciculus  retroflexuR  Slej'nerti ;  L.m.,  lemniscus  medialis ; 
Nu. F.l.m. ^  nucleus  fa.sciculi  longitudinalis  medialis  or  nucleus  eommissurae  posterioris  {obcrcr  Ocnlomo- 
torhiskem  of  Darksehewitsch) ;  Xu.n.III,  nucleus  X.  oculomotorii ;  Xu.r.,  nucleus  ruber;  N.III,  N. 
oculomotorius  ;  St.alb.p.,  stratum  album  profundum  ;  St.or.r..  stratum  griseum  eentrale  ;  S.n.,  substantia 
nigra;  a,  region  of  Flechsig's  F uss!?cldcifc ;  ^,  temporo-oceipital  tract  to  pons;  y,  frontal  tract  from 
pallium  to  pons.     (From  Barker,  The  Nerv.  Syst.,  New  York,  1899,  p.  487,  Fig.  31V.) 


(4)  De.scending  root  of  trigeminal  nerve  {radix  descendens  N. 

trigemini) . 

(5)  Nucleus  of  descending  root  of  trigeminal  nen'e   (nucleus 

radicis    descendentis   N.    trigemini  =^  nuclei   motorii   mi- 
nores  N.   trigemini). 

(6)  Nucleus   of   oculomotor   nerve    (nucleus   N.   oculomotorii) 

(0.  T.  nucleus  of  III.  nerve). 

(7)  Nuclei  of  tegmentum   (nuclei  tegmenti). 

(a)   Red  nucleus  (nucleus  ruber). 

(8)  Decussations  of  tegmenta  (decussationes  tegmentorum). 
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(a)  Decussation  of  bracliium  coujunctivum   {decussatio 

brack  a  conjunct  ivi) . 

(b)  Doisal  decussation  of  tegmentum    {decussatio  teg- 

■mcitli    (lorsalis)    (German    O.    T.    fontaineartige 
Haubenkreuzuiig) . 
{(■)   Ventral  decussation  of  tegmentum   [decussatio  teg- 
mcHli  rciitrnlis}. 
(9)   Lateral  tillet  {Iciiuiiscus  lateralis) . 
(10)   Medial  tillet   (lem)iis<-ns  mcdialis). 
{B)   Base   of  peduncle    (basis   peduuculi)     (0.   T.    "foot"   of   cerebral 
peduncle,  or  pes  i)edunculi). 

(1)  Pyramidal  path  (fasciculi  ccrcbrospiiiales). 

(2)  Temporal  pontile  path  (/'asciculus  lempnropontilis)    (0.  T. 

Turk's  bundle), 

(3)  Frontal  i)ontile  path  (fasciculus  f r onto pont His)   (0.  T.  Ar- 

nold's bundle). 
Between  (J  )  and  (B),  study  the  substantia  nigra  (substantia 
nigra  )   (  "  black  substance") . 

In  the  corpora  quudrigcmina. 

(1)  Zonal  layer   (stratum  zonale). 

(2)  Gray  layer  of  superior  eolliculus   (stratum  griseum  colliculi  supe- 

rioris ) . 

(3)  Nucleus  of  inferior  eolliculus  (nucleus  colliculi  inferioris). 

(4)  Deep  white  layer  (stratum  album  profundum). 


Sections    through    Prosencephalon    (Sectiones    diencephali    et    telen- 
cephali). 

Take  the  i)ortion  still  remaining  of  tlie  right  cerebral  hemi- 
sphere; with  a  broad,  tliin,  sharp  brain-l^nife,  malce  horizontal 
slices,  one-half  or  one  centimetre  thick,  down  as  far  as  the  level 
of  the  commissnra  anterior  cerebri.  Make  a  drawing  of  the 
surface  of  each  slice.     (Vide  Fig.  177.) 

The  left  half  of  the  brain,  thus  far  jtreserved  intact,  should 
now  be  divided,  at  tlie  choice  of  the  instntctor,  either  into  vertical 
frontal  or  into  oljliquely  frontal  sections,  the  latter  according  to 
the  method  of  Pitres.'  All  the  oblique  sections  pass  in  planes 
])arallel  to  the  coui-se  of  the  sulcus  centralis  Rolandi.  Place 
the  four  fingers  of  the  left  hand  in  the  sulcus  centralis  [Polandi], 
the  hemisphere  lying  upon  its  medial  surface  with  the  polus 
occipitalis  directed  towards  you.  AVitli  the  shar]),  broad,  tliin 
brain-knife,  make  six  sections  from  l)efore  backward,  as  indi- 
cated in  the  accompanying  diagram.     (Cf.  Fig.  170.) 


'Pilres,  Rechorclu's  sur  les  lesions  (hi  cenlre  oval  des  hi'uiisiihercs  ecrebraus, 
etndiees  an  |joiiil  de  \'ne  des  localisations  cerebrales.     Paris,  1S77. 
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(1)  Prefrontal  section,  passing  througii  the  fi-out  of  llie  lobus  frontalis 

about  live  eentiiiietres  in  front  of  the  sulc-us  centralis  and  parallel 
to  it. 

(2)  Operctilofrontal  or  pedindofrunlal  seelion,  through  the  pars  opereu- 

laris  of  the  gyrus  frontalis  inferior  and  the  corresponding-  portions 
of  the  gyrus  frontalis  medius  and  gyrus  frontalis  superior ;  in  other 
words,  through  the  "  feet"  of  the  frontal  gyri. 

(3)  Frontal  section,  through  the  middle  of  the  gyrus  centralis  anterior. 

(4)  First  parietal  section,  through  the  middle  of  the  gyrus  centralis  pos- 

terior. 

(5)  Second  parietcd  or  pedicidoparietcd  section,  through  the  anterior  ex- 

tremities ("feet")  of  the  lobulus  i)arietalis  superior  and  lobnlus 
parietalis  inferior. 

(6)  Occipital  section,  about  one  centimetre  in  front  of  the  fissura  parieto- 

occipitalis. 


Fig.  170, 

Opcrculofrontal 
Prefrontal  section 


Frontal  j-jrst  parietal 


Seeond  parietal 


Ooeipital 


Prefrontal 

Operculofronta 

Frontal 
First  parietal 

Second  parietal 


I'itres'  nietln.nl  of  sectioning  the  cerebral  hemisphere. 


It  will  be  advantageous  to  the  student  while  studying  anat- 
omy to  become  familiar  with  these  obliquely  frontal  sections,  as 
well  as  with  the  vertical  frontal,  for  it  is  the  former  that  are 
more  often  employed  at  the  autopsy  table  of  the  pathological 
laboratories. 

The  prefrontal  section  shows  the  cortex  and  white  matter  of  the  three 
frontal  gyri,  the  orbital  gyri,  and  the  medial  surface  of  the  frontal  lobe. 

The  piedic'tilofrontal  section  passes  through  the  three  fi'ontal  gyri,  anterior 
end  of  island,  orbital  gyrus,  corjius  callosum,  caput  nuclei  caudati,  ante- 
rior i^art  of  nucleus  lentiformis,  and  leuticulostriate  part  of  capsula 
interna. 


The  lines  indicating  the  planes  of  the  sections  slope  too  much  in  this  figure. 
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The  frontal  section  passes  through  the  gyrus  centralis  anterior,  island, 
temporal  gyri,  corpus  callosuui,  eauda  nuclei  caudati,  thalamus,  middle 
piece  iif  nucleus  leutil'orniis,  anterit)r  part  of  lentieulo-optic  part  of 
eapsula  iiitevua,  capsula  externa,  and  claustruni. 

The  /irsi  iKirictal  section-  passes  through  the  gyrus  centralis  posterior, 
island,  temporal  gyri,  corpus  calhisum,  cauda  nuclei  caudati,  posterior 
end  of  thalannis  and  of  nucleus  lentiformis,  posterior  end  of  lentieulo- 
optie  [lart  of  capsula  interna,  capsula  interna,  capsula  externa,  and 
claustrum. 

The  jjediculoparietal  section  passes  through  the  lobuli  parietalis  superior 
et  inferior,  temporal  gyri,  corpus  callosum,  most  posterior  part  of 
thalamus,  and  cauda  nuclei  caudati. 

The  occipital  section  passes  through  the  cortex  and  white  matter  of  the 
lobus  occiiiitalis. 

In  addition  to  the  horizontal  sections  and  frontal  sections 
above  mentioned,  the  student  should  study,  if  possible  (perhaps 
from  the  anatomical  museum),  two  other  sections: 

(1)  Section  through  the  brain  in  a  plane  passing  parallel  to  the  course 

of   the   hrachia   conjunctiva   and   through   them.      (Cf.    Spalteholz, 
Fig.  744.) 

(2)  Section  through  the  Ijrain  in  a  plane  paiallel   to  the  course  of  the 

cei'ebral  peduncles  and  through  them.     (Cf.  Sj^alteholz,  Fig.  745.) 


Fig.  171. 


Taenia  .semicirf  ul  ins 
Nui'leiis  latLTalis  thalumi 
Lamina  mednllaris  mo'lialis 


Nucleus  nif'liali.s  tiialar  II       ^>^^    -^d- 
Ventrieulus  tertiii 


Furifs  Felrl  H- 
Nucleus  rut  e 


( 
"?-    Lamina  medullaris  lateralis 


'      ill'"  \  3^  N  K-U'us  hvftotlialamicus  (corpTis  Luvsi) 


N.  oculomotorius  Substantia  nigni 

Frontal  sectiitn  throui^^h  tlie  human  Ijrain-stem. 
BATIi,  large  bundle  of  fibres  which,  coming  from  the  nucleus  ruljrr  anil  its  capsule,  runs  upward, 
lateralward,  and  dorsalward  to  the  yentral  part  of  the  thalamus  to  the  retictilar  layer,  to  the  lamina 
meduUaris  laterali.s,  etc.,  where  the  fibres  become  so  interwoven  with  others  that  they  cannot  be  fol- 
lowed farther;  Ford's  Fdd  II,  dorsal  white  matter  of  regio  subthalamica.  (After  A.  Forel,  Arch.  f. 
Psychiat.,  Bcrl.,  Bd.  vii.,  1K77,  Taf.  vii,.  Fig.  10.) 

Drawings  should  be  made  of  all  these  sections,  and  the  fol- 
lowing structures  designated  when  met: 

Sections  of  Hypothalamus  (Sectiones  hypothalami). 

(1)  Hypollialamic  nucleus,  or  Luys's  iiody  {lencleus  hypotlialamicus  [cor- 

pus Liiiisi])    (().  T.  siiblliahimic  nucleus). 

(2)  Gray  |)arl  of  hyjiothalanius  (pars  grisca  hjipothalami). 
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(3)  Superic^r  eomuiissure  ot  Meyuert  (commis^ura  superior  [Meiinerti\) . 

(4)  Inferior  commissure  of  v.  Gudden  (commissura  inferior  [Guddeni^) ■ 

(5)  Nuclei  of  mammillary  body  {nuclei  corporis  mammillaris). 

Fig.  172. 

Lnmina  mcdullaris  media 

(  ]  Lamina  mtdullaris  medlalis 

\\h  NULliusmedialisthalami  ih) 

yf^^         \  '       I  li  (-ntru  medianj 

Capsulaintenia___^      \' t^~  ,'      ■'       Nurli  us  medialis  thalami  (a) 


Nucleus  leritiformis 


!■  <       '       /       ■«    laeiiia  tlla] 

\        '   I     '\  T   T        ■ 

^        (  ^        V _L- Limma  mo' 


raeiiiii  tlialami 

duUaris  thalami 


^Nucleus  ruber 


-— Faseieiiliis  rutroflexus 
[Meynerti] 

1 7///A///VL,    Y     Fasciculus  pedunculomammillaris 

■  ■    ^rltwnC    /  pars  tcgmcntalis 

/  I      I      '     \      Nucleus  hypothalamirus  (corpus  Luysi) 

Ventricuhis  lateralis  (cornu  iuferiiis)  .'     ;      I     j 

Nucleus  ventralis  thalami  (a)      '■      '    / 
Nucleus  ventralis  thalami  {h)      '  "^ 

Basis  [leflunculi 

Frontal  section  through  a  normal  human  brain  at  the  level  of  the  lower  end  of  the  nucleus 

hypothalamicus. 

a,  dorsal  white  matter  of  nucleus  ruber ;  ^,  ventral  "white  matter  of  nucleus  ruber  ;  y,  lateral  white 
matter  of  nucleus  ruber.  (After  C.  von  Monakow,  Arch.  f.  Psyeliiat.,  Bcrl.,  Bd.  xxvii.,  1895,  Taf.  iii., 
Fig.  20.) 

(6)    Thalamomamniillary      fasciculus       ( fascicidus       UiaJamomammillaris 
[Vicq  cVAzyri])    (0.  T.  bundle  of  Vicq  d'Azyr). 

Fig.  173. 

'  -..X  "^  , Nucleus  lateralis  thalami 


/  Nucleus  anterior  thalami  fa) 


Capsula  interna ;_     ■■,,' ..'vp.  ■-■-'.,■     "J-  >\^  ,.Capsula  ventralis  iiucl.  ant.  thalami 

"^■:  '  ;   ^:  ^  '."L^j  - ':  ^  ■  ".SV  "^  X      , Taenia  thalami 

'        ''-^'■S'^ -.'''Wy^K^^'"  -■_  X        ^'^- Fasciculus  tlialamo-mnmmillaris 
'  ^^■ii^';"^"<:;.'fe''    \  [Vicqd'Azyri] 

I       ,--<'  v' V■.'-V^"  <   ■     "     'TStratum  griseum  centralc 
Nucleu.s  ventralis  thalami  (ant.)  -V"      ^.     •.^-''-^%i£.'  V,v--f-Peduneulus  thalami  medialis 

-  --^j^h  ..     ...      ,.Columna  fornicis 


P\itamen'  '    ,/     'yC' ^•■^' .^^i^-- J        \ 

Globus  r.allidus,  pars  lateralis      yi.^      !^^:C  \  ">  / 

Glfit-tus  pallitlus,  pars  raerlialis  /  .^^^i^ 

Commissura  anterior  eerebri    -^'^  \Ati,s;i  liaiticularis,  pars  ventralis 

Frontal  section  through  a  normal  human  brain  at  level  of  anterior  part  of  thalamus.     (After  C.  von 
MonalJOW,  Arch.  f.  I'sychiat.,  Berl,,  Bd.  .x.xvii.,  1S95,  Taf.  iv.,  Fig.  33.) 

(7)   Pedunculoinaiiuuiliary  fasciculi  (fasciculi  pedunculomammillares). 
(a)    Tegmental  part  (pars  teymenlalis). 
(h)   Basilar  part  (pars  hasilaris). 


?62 


LAPK)RATOKV    MANUAL    OF    HUMAN    ANATOMY 


(8)   PeduiK'ulai'  loop  {cnisa  i^cduncnlaris). 

[a)  Lfiilicular  Iimi})   (iinsa  Icnlicnlaris). 

[b)  liit'rrior  peduncle  ol'  tluilanms   [pedunculus  thalami  inferior). 

Sections  of  Thalamencephalon  (Sectiones  thalamencephali). 

(1)  Zonal  layer  (slratunt  ^onalc). 

(2)  Anterior  nucleus  of  thalanuis  {')iudcns  anterior  tJialanii). 
(o)  Medial  nucleus  of  thalauuis  {iiurlcus  tucdialis  thalami). 
(4)  Lateral  nucleus  of  thalauiuy  [naclcuti  lateralis  thalami). 
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tertii 
j    \     Oorpiis 
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Section  through  the  upper  ends  of  the  pyramids  of  the  medulla  oblongata,  through  the  splenium 
corporis  callosi,  and  through  the  posleriur  parts  of  ihe  lateral  ventricles.  (After  Toldt,  Anat.  Atlas, 
Wien,  1903,  :.l  Aufl.,  p.  7',il,  Vv^.  11*17.) 


(5)   J\Iedullary  layers  of  thalanuis  (laminae  m.eehdiares  thalami). 

(G)  Nucleu.s  of  medial  geniculate  l)ody  (nueleas  corporis  [loiienlaii  me- 
diali.s). 

(7)  Nucleus  of  lalrral  geniculate  body  inn, -lens  eorporis  gcnivulati  lat- 
eralis ) . 

('S)    Kncl<Mis  of  lialK-nula   {}/nclriis  liahcnnlar) . 

(!"))    Ketrollcx   fasciciilns   { fasoimtns  ret ru/le.ms   [Mej/nerti]). 

Sections  of  Telencephalon  (Sectiones  telencephali). 

(1)    Uortii-al  siilisl.-nM'o   {snhstm/lia  corlicalis). 

()l)sor\'c  (hr  dilfiM-encc  in   iiiacroscopic  ai)}.)earance  in   different 
ajv;is  ill   llic  cortrx. 
(2J    Seniioval  cenlrc  {cenlram  semiovale) . 
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Section  through  the  third  yentnclc 
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1    ns  t\  diiuUj 
nerebral  pedunrles,  and  corpora  mammillaria. 
,  Wien,  19Uo,  :3  Autl.,  p.  792,  Fig.  1219. ) 
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Fig.  176. 
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Fipsura  cerebri 
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(After  Toldt,  Anat.  Atlas,  Wein, 
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(3)  Deeui-sus   ("runiiing  down")   of  ceiebral  fibres   (decnrsus  fibrarum 

cfrcbruliiini ). 

(4)  Arcuate  fibres  of  cerebrum  {fibrae  arcuatae  cerebri). 

(rt)    I'iiigukmi   (cinijiilum)    ("gii'dle"). 

{b)    Superior    longitudinal    fasciculus     (fasciculus    longitudinalis 
sujjeriur). 

(c)  Inferior  longitudinal  fasciculus   [fasciculus  longitudinalis  in- 

ferior). 

(d)  Uncinate   ("hooked'')   fasciculus   (fasciculus  uncinatus). 

(e)  Radiation  of  corpus  callosuni  (radiatio  corporis  callosi). 

(ca)    Frontal  part  (pars  frontalis)    (O.  T.  forceps  minor). 

(eb)  Parietal  part  (pars  partetalis). 

(ec)  Temporal  part    (pars  temporalis). 

(ed)  Occipital    part     {}>ars    occipitalis)     (0.     T.    forceps 

maj.ir). 
(/)    Tapetum  (tapetum)   ('' carpet''  or  "  tapestry"). 

(5)  Lentiforni  nucleus  (nucleus  lentiformis)    (0.  T.  lenticular  nucleus). 

(a)  Putamen   (putamen)    ("  shell"  or  "  paring-"). 

(b)  Globus  pallidus  (globus  pallidus)    ("  pale  sphere"). 

(6)  Claustruni   (claustrum)    ("  Imlwark"  or  "barrier"). 

(7)  External  capsule  (capsula  externa). 
(S)   Internal  cajasule  (capsula  interna). 

(a)  Knee  of  internal  capsule  (genu  capsulae  internae). 

(b)  Frontal  part  of  internal  capside  (pars  frontalis  capsulae  in- 

ternae)   (0.  T.  anterior  limb). 

(c)  Occipital  part  of  internal  capsule    (pars  occipitalis  capsulae 

i)iternac)   (0.  T.  posterior  limb). 
(9)   Amygdaloid  nucleus  (nucleus  ami/gdalae)    ("almond''  nucleus). 

(10)  Corona  radiata. 

(a)  Frontal  part  (pars  frontalis). 

(b)  Parietal  part  (pars  parietalis). 

(c)  Temporal  i:)art  (23ars  temporalis). 

(d)  Occipital  part  (pars  occipitalis). 

(11)  Radiation  of  corpus  striatum  (radiatio  corporis  striati). 

(12)  Occipitothalamic  radiation  (radiatio  occipitothalamica   [Gratioleti]) 

(0.  T.  optic  radiation). 

(13)  Anterior  commissure  of  cerebrum  (commissura  anterior  cerebri). 

(a)  Anterior  part  (  pars  anterior). 

(b)  Posterior  part  ([/ars  posterior). 


CONDUCTION  PATHS   OF    THE   NERVOUS    SYSTEM. 

The  student  should  now  take  up  systematically  the  study  of 
the  various  motor,  sensory,  and  associative  conduction  ])aths  of 
the  nervous  system.  For  fre(|ueut  consultation,  Section  VI.  of 
"  The  Nervous  System  and  its  Constituent  Neurones"  (D.  Ap- 
pleton  and  (,'o.,  New  York)  is  recommended.  A  study  of  sections 
of  various  spinal  cords  in  which  secondary  degenerations  have 
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taken  place  is  desirable  for  a  thorough  understanding  of  the 
complex  relations  which  exist. 

Descending  Fibre  Systems  in  Spinal  Cord. 

(1)  Pyramidal  tracts  (anterior  and  lateral),  from  cortex  of  central  gyri 

of  same  and  opposite  side. 

(2)  Anterior  marginal  bundle  from  nucleus  fastigii. 

(3)  Sulcomarginal  fasciculus  =  path  from  superior  coUiculus  of  corpora 

ciuadrigemina. 

(4)  Descending  paths  in  fasciculus  lateralis  proprius. 

(n)   Tract  from  Deiters's  nucleus  to  lateral  funiculus. 
(6)    Tract  from  red  nucleus  of  opposite  side  to  lateral  funiculus, 
(c)    Tract  from  nuclei  lateiales  superior,  mediu.s,  inferior,  to  lateral 
funiculus. 

(5)  Descending  paths  in  posterior  funiculus. 

(a)  Descending  limbs  of  bifurcation  of  posterior  root-fibres. 

(b)  Endogenous  flljres  of  posterior  funiculi   (comma  bundle,  ven- 

tral area,  oval  centre,  median  triangle). 

(6)  Other  descending  paths  in  lateral  and  anterior  funiculi. 

(a)   Endogenous  fibres  (tautomeric  and  heteromeric). 

Ascending  Fibre  Systems  in  Spinal  Cord.     (Vide  Fig.  103.) 

(1)  Direct  continuation  of  ascending  limbs  of  bifurcation  of  posterior 

root-fibres  to  nucleus  funiculi  gracilis,  nucleus  funiculi  cuneati, 

and  partly  to  cerebellum. 
Secondary  path:    from  nuclei  of  dorsal  funiculi,  through  decussa- 

tio  lenmiscorum  to  stratum  interolivare  lemnisci  of  opposite  side, 

and  then  thi-ough  lenuiiscus  medialis  to   [ventre-] lateral  nucleus 

of  thalamus. 
Tertiary  path:   from  ventrolateral  nucleus  of  thalamus  to  cortex  of 

centi'al  gyri  (somaeslhetic  ai'ca). 

(2)  Fibre  systems  leading  from  the  end-stations  of  posterior  i-oot-fibres 

in  the  spinal  cord  to  higher  centres. 
(a)   Cerebellospinal  fasciculus  (fasi'inilus  cerehellospinaUs)   (0.  T. 

direct  cerebellar  tract),  from  nucleus  dorsalis  of  Clarke  to 

cerelielluui. 
(h)    Gowers's   ti-act    (fasciculus  anterolateralis   superficialis    [Gow- 

ersi]),  from  base  of  anterior  horn  to  cerebellum. 

(c)  From  posterioi-  horn  upward  in  lateral  limiting  layer  of  gray 

matter,  and  in  opposite  anterior  funiculus. 

(3)  Fibre  systems  fiom  s<ime  of  cells  in  anterior  lunms  upward  in  fascicu- 

lus anterior  proprius  and  fasciculus  lateralis  proprius  to  formatio 
reticularis. 

Fibre  Systems  of  Cerebral  Nerves. 

Like  the  motor  spinal  nerves,  the  motor  cerebral  nerves  arise 
from  nuclei  of  origin  {nuclei  originis)  in  the  brain-stem,  the 
fibres  leaving  the  central  system  to  terminate  in  the  muscles. 
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Like  the  seusory  si)inal  nerves,  the  sensory  cerebral  nerves  arise 
from  ganglia  outside  the  eentral  nervons  system  and  tlieir  axones 
terminate  in  certain  end-nuclei  {nuclei  tenuiiiales)  inside  the 
central  system;  in  these  end-nuclei  are  cells  which  give  off  the 
axones  of  secondary  fibre  systems. 


Olfactory  Nrkves  (Nk.  olfactokii). 

Nuclei  orii/iiiis :    bipnUir  i-elk  ut'  rca'io  ulfaetoria  of  nasal  mucous  niem- 

biaiie. 
Nuclei  tenninalcti :    in  oll'actovy  glomeruli  of  bulbus  olfactovius. 
Secondarii  path:    fvoui  mitral  cells  of  bulljus  olfactorius  through  tractus 
olfacloi'ius  to — 
(a)    Oray  niatler  of  ti-i^onum  oli'actoviuni. 

(h)    Througli   stria  oll'actoria   lateralis   lo  uncus  and  thence  to  hippo- 
campus and  gyrus  cinguli. 
(c)    Througli  stria  olfactoria  intermedia  to  sul)stantia  perforata  ante- 
rior. 
(cl)    Through  stria  olfactoria  nu'dialis  to  gyrus  subcallosus. 

Bipolar  Cells  of  Retixa  (analogous,  for  yisual  path,  to  sensory  fibres  of  pos- 
terioi'  roots  of  spinal  ner\-es). 
Nuclei  lenniiiales :    ganglion  cell  layer  of  retina. 

Secomhirij    path:     from    ganglion    cell    layei'    of    I'etina,    through    (badly 
named)  N.  oi'Ticus,  cinasnia  opticnni,  and  tractus  optici,  to — 
{a)    Corpus  gcniculatuni  laterale. 
(h )    Pulyinar  llialami. 

(c)    Superficial  and  mnjdie  gray  strata  of  superior  coUiculns  of  corpora 
quadrigeuiina. 
Tcrtiarii  pritlif:: 

(a)  From  corpus  geniculatum   laterale  and  pulyinar  thalami,  through 

radiato  occipifolhalamica  [Gratioleti],  to  cortex  of  occipital  lobe 
about  the  fissnra  calcai'iim. 

(b)  Fi'om  miildle  gray  layer  of  colliculus  sujierior,  thrmigh  decussatio 

tegmenli  dorsalis  of  j\Ieynert  and  fascic\dus  longitudinalis  nie- 
dialis  of  opposite  side,  to  eye-nniscle  nuclei  ami  S])inal  cord;  this 
is  the  so-called  "optic-acoustic  rellex  path"'   (Held). 

OCULOJfOTOR  NEHyE    (N.   OCULOirOTORITTS). 

Nuclei  (irii/iiiis :    nucleus   nf  oculomotor  nerve    (inieleus  A\    oenlomotorii) 

in  tegniciilum  of  cei'ehial  jieduucle. 
i_'eirl ieiil  caul  ml : 

((/)    Uioni  corlex  (d'  ceulral  gyi'i  thi'ongh  capsula   interim    ('?)■ 
(b)    I'^roni  corlex  ahoul   (issura  cali-ariiui  to  superior  colliculus  and  tlien 
through  o]itic-acoiistic  ivllex  path. 

TrOCT-TLEAU   NeI)\E    (N.    TROCTILI'^.VRTS). 

Nvrlcus  iirii/iuis:    nucleus  (d'  Irochlear  nerve    {)iucleuf:  A^.   Iroclilearis)    in 
isllniuis  rhonilieiicepliali   on   opposite  side,   through  deeussiiliti   )iere(iriim 
1  nielileitriiiui . 
Corlieal  control :    ]irobably  same  as  for  N.  ociilouiolorius. 
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Trigeminal  Nerve  (N.  trigeminus). 
{A)   Motor  part  (portio  minur). 
Nuclei  originis : 

(a)   Principal  motor  luielens  (nucleus  motorius  princeps  N.  trigemini) 

ill  pars  dorsalis  pontis. 
(h)    Lesser  motor  nuclei  (nuclei  motorii  minores  N.  trigemini). 

( ba )  Cells  of  locus  caeruleus. 

(bb)  Cells   along  descending  or  mesencephalic   root    (nucleus 

raclicis  descendenfis ) . 
Cortical  control:    from  lower  third  of  gyrus  centralis  anterior  and  feet 
of   frontal  gyri,  through  eapsula  intei'ua  and  partly  through  basis 
pedunculi   (pyramidal  tract),  partly  through  area  of  lemniscus  me- 
dialis   (accessor//  lemniscus  of  v.  Bechterew). 
(B)    Sensory  part  (portio  major). 

Nucleus  originis:    semilunar  ganglion   {ganglion  semilunare   [Gasseri]). 
Nuclei  termiricdes : 

(a)  Main  sensory  nucleus  (nucleus  sensibilis  N.  trigemini) . 

(b)  Nucleus  of  sjiinal  tract  (nucleus  tractus  spinalis  N.  trigemini). 
Secondary  paths: 

(a)  To  opioosite  medial  lemniscus  and  through  it  to   [ventre-] lateral 

nucleus  of  thalamus. 

(b)  To  substantia  reticulai'is  alba  of  same  and  of  opposite  side,  and 

through  it  to  [ventro-]  lateral  nucleus  of  thalamus. 
Tertiary  path:    from    [ventro-] lateral  nucleus  of  thalamus   to   central 
gyri   (somaesthetic  area). 

Abducent  Nerve  (N.  abducens). 

Nucleus  originis:    nucleus  of  abducent  nerve    (nucleus  N.  abducentis)   in 

pars  dorsalis  pontis. 
Cortical  control: 

(a)  Pyramidal  tract  (?). 

(b)  "  Accessory  lemniscus"  (f). 

(c)  Indirectly  tlirough  optic-acoustic  refle.x  path. 

Facial  Nerve  (N.  facialis). 

Nucleus  originis:    nucleus  of  facial  nerve  (nucleus  N.  facialis)   in  ventral 

lateral  part  of  pai-s  dorsalis  p(jntis  close  to  medulla  oblongata. 
Corticcd  control: 

(a)  Through  pyramidal  tract  of  the  same  and  of  the  opposite  side. 

(b)  Through  the  "  accessory  descending  lemniscus"  of  the  same  and  of 

the  opposite  side  (Hocbe). 

Intermediate  Nkr\-e  (N.  intermedius). 

Nucleus  (iriginis:    geniculate  ganglion   (ganglion  geniculi). 

Nucleus   tcruiinidis:    ]>robably  the  same   as  for  N.   vagus  and  N.   glosso- 

pharyngeus. 
Secondary  path  :    uncertain. 

Acoustic  Nerve  (N.  acusticus). 

(A)   Vestibular  nerve  (N.  vestibtdaris). 

Nucleus  originis:  vestibular  ganglion  (ganglion  vestibidare) . 
Nuclei  terminales : 

(a)   Lateral  nucleus  (nucleus  N.  vestibularis  lateralis   [Deitersi]). 
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(b)  Medial  nucleus  (imclcus  N.  venlibuluris  medialis). 

(c)  Superiur  mieleus  (iiuvU'Us  N.  vc-itibularis  saprrior) . 

(d)  NiU'k'us  of  descemliiig  vmA  (nucleus  rudicis  descciidentis). 
Seciindiirii  pal  lis : 

(a)  Ficim  lateral  nucleus  of  Deiters  to  lateral  funiculus  of  eoi-d. 

[b)  I'^i-om  medial  and  superior  nuclei  to  fasciculi  longitudinales  me- 

diales  of  two  sides  for  eye-muscle  nuclei,  etc. 
{(■)    From  latei'al  and  superior  nuclei  tcj  nucleus  fastipi,  nucleus  den- 
talus,  and  cortex  \-ci-iiiis. 
(d)   From  all  the  leruiinal  nuclei,  through  the  substantia  reticularis 
alba  to  the  [ vent)'o-]laleral  nuclei  of  the  tbalanms  ('?). 
Tertiarji  path:    from  [vcntro-] lateral  nuclei  of  thahnnus  to  central  gyri 
(soniaesthetic  area). 
(B)    Cochlear  uei've  {X.  cvclilcaris). 

A'ucletis  oriijiiii.s:   spiral  ganglion  {fjani/Iimi'  spirale). 
Nuclei  tenninales : 

(a)  Ventral  nucleus  [nucleus  N.  cochlearis  vcntraUs). 

(b)  Doi'sal  nucleus   (nucleus  K.  cochlearis  dorsalis   \_nucleus  tuberculi 

acuslici^  ) . 
Secondnri/  paths : 

(a)  Fibres    from    ventral    nucleus    through    corpus    ti'apezoideum   to 

uj)per  olives,  and  through  lateral  lemniscus  to  nucleus  of  lat- 
eral lemniscus,  inferior  coUiculus,  middle  gray  layer  of  supe- 
rior colliculus,  and  through  brachium  (|uadrigeminum  inferius 
to  medial  geniculate  body,  ]iossibly  some  even  to  temporal 
cortex. 

(b)  Fibres  from  dorsal  nucleus  through  stria  medullares  to  trapezoid 

b(.dy. 
Tertiari/  jiatlis:  from  end-stations  of  secondary  ]iath  (a),  especially 
from  nucleus  eolliculi  inferioris  and  nucleus  corporis  genieulati  nie- 
dialis,  through  capsula  interna  and  pars  temporalis  of  corona  radiata, 
to  gyrus  temporalis  superior  (junction  of  third  and  fourth  fifths) 
and  adjacent  gv'ri  temporales  transversi.  [When  this  cortical  area  is 
diseased,  the  patient  has  "  word-deafness."] 

Glos.sophakyngeal  and  A'agal  Nkr\'e.s  (N.  glo.s.sopharyngeus  et  N.  vagus). 

(A)  Motor  i)art. 

Nuclei  orir/inis : 

(a)    Dorsal  nucleus  {niicleiis  dorsalis  Nn.  filossophariineici  et  vagi)  in 

medulla  oblongata  just  me<lial  from  ala  ciuerca. 
(h)    Veuti-al  nucleus   {nucleus  aiubipuus)    in  the  formatio  reticularis 
of  medulla  oblougata  just  doi-sal  from  nucleus  olivaris  accesso- 
lius   dorsalis. 
Corl ii-al  Clint r<d  : 

(a)    I'yi'niiiiilal   lr;icl   from  ceuti-al  gyri. 
( /; )    Accessory    lemniscus    ( '?  ) . 

(B)  Scusoi'y  |iarl. 

Nuclei   nrii/i n is  : 

(a)    For  N.  g'losso)iliaryugeus. 

(ail)    Superior  ganglion   (i/aiifilion  superius). 

(all)    I'clrosal  uanuiion    {i/aui/lion  pctrosiini ) . 
(h)   Fo>-  N.  vagus. 
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(ba)  Jugular  ganglion  (ganglion  jugulare) . 

(bb)  Ganglion  nodosum   (ganglion  nodosum)    ("knotty"  gan- 

glion) . 
Nuclei  terminales : 

(a)   Nucleus  of  ala  einerea  (nucleus  alae  cinereae). 
(h)   Nucleus  of  tractus  solitarius  (nucleus  tractus  solitarii). 
(c)    Conmiissui-al   nucleus    (nucleus   commissuralis)    (0.    T.   ganglion 
commissuiale). 
Secondary  paths: 

(a)  Fi-uni  nuclei  terminales  through  fibrae  arcuatae  internae  to  oppo- 

site stratum  interolivare  lemnisci  and  thence  through  lemniscus 
medialis   to    [ventro-] lateral    nucleus    of   thalaums. 

(b)  From   nuclei   terminales  through   lateral   bundles   of   substantia 

reticularis  alba  of  same  and  of  opposite  side  to  [vent)-o-]lateral 
nuclei   of   thalamus, 

(c)  From  nuclei  terminales  through  medial  portion  of  corpus  resti- 

forme  to  nucleus  fastigii  and  cortex  vermis. 
Tertiary   path:     probably    from    [ventro-] lateral    nucleus    of    thalamus 
through  capsula  interna  and  corona  radiata  to  central  gyri  (somaes- 
thetic  area). 

Conduction  Paths  of  Cerebellar  Peduncles. 

Paths  of  Corpus  Restiforme  (0.  T.  Inferior  Peduncle). 

(a)  Paths  of  corpus  restiforme  proper. 

(aa)  Cerebellospinal    fasciculus    (fasciculus    cerebellospinalis,    or, 

better,  fasciculus  spinocerebellaris  dorsolateralis)  (0.  T. 
direct  cerebellar  tract). 

(ab)  External  arcuate  fibres    (fibrae  arcuatae   ec^eraae)  =  crossed 

and  uncrossed  medullated  axones  from  nuclei  funiculi 
cuneati  et  gracilis. 

(ac)  Cerebello-olivary   fibres    (fibrae   cerebellooUrares) ,   partly   as- 

cending, partly  descending. 

(ad)  Medullated  axones  from  nuclei  laterales  to  cerebellum.     The.se 

paths  (aa,  ab,  ac,  and  ad)  run  into  the  cerebellum  to  end 
in  the  cortex  of  the  vermis;  they  gi\'e  oft  collaterals  and 
some  terniijials  to  the  nucleus  fastigii,  nucleus  dentatus, 
nucleus  emboliformis,  and  nucleus  giobosus  as  these  are 
passed. 

(b)  Paths  of  medial  part  of  corpus  restiforme. 

(ba)  Ascending  ]>aths,  corresponding  to  secondary  paths  from  the 
nuclei  terminales  of  the  Nn.  vagus,  glossophaiyngeus,  ves- 
til)ularis,  et  trigeminus  to  the  nucleus  fastigii  and  cortex 
^•ennis. 

(66)  Descending  ]iaths  from  nucleus  fastigii  to  opposite  nucleus 
N.  vestibularis  [Deitersi].  This  connects  at  Deiters'  nu- 
cleus with  the  path  leading  to  the  lateral  funiculus  of  the 
spinal  cord. 

Paths  of  Beachium  Pontis  (0.  T.  Middle  Ceeebellab  Peduncle). 

(a)   Cereliellopontal    paths,    from    cortex    of   hemisphaerium   cerebelli   to 
nuclei  pontis  of  same  and  of  opposite  side. 
24 
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Horizontal  section  through  the  right  cerebral  hemisphere  cut  at  a  distance  of  Gl  mm.  bclo-\v  its 
superior  border  ;  natural  size. 

AM,  claustrum  ;  C,  cuneus ;  CA,  hippocampus  (cornu  ammonis)  ;  Ccig),  genu  corporis  callosi ;  Ce, 
capsula  externa  ;  Co,  gyrus  dentatus ;  C'la,  pars  frontalis  capsulae  internae  ;  Ci{g),  genu  capsulac  internae  ; 
Cing,  horizontal  bundle  of  the  cingulum  ;  Cingij)),  posterior  bundle  of  the  cingulnm  ;  Cip,  pars  occipi- 
talis capsulae  internae  ;  Cirl,  retrolentieular  portion  of  internal  capsule  ;  em.,  sulcus  cinguli ;  CO,  centrum 
semiovale  ;  cop,  commissura  posterior  cerebri ;  C^c,  gyrus  subcallosus  ;  do,  cornu  posterius  ventriculi 
lateralis  ;  Fi,  gyrus  frontalis  superior  ;  F^,  gyrus  frontalis  medius  ;  i^g,  gyrus  frontalis  inferior ;  /j,  sulcus 
rontalis  superior  ; /^,  sulcus  frontalis  inferior;  /;,(c),  pars  triangularis  gyri  frontalis  inferioris  ;  Fli, 
fasciculus  longitudinalis  inferior;  FM,  fasciculus  retroflexus  Meynerti ;  Fin',  fasciculus  inferior  or 
minor  of  the  fornix  ;  Gh,  nucleus  habcnulae  ;  Op,  corpus  pineale  ;  I'l,  insula  (pars  anterior)  ;  Ip,  insula 
(pars  posterior)  ;  A",  Ussura  calcarina ;  K.\.po,  union  of  the  fi.ssura  calcarina  with  the  fissura  parieto- 
occipitalis;  Xi,  gyrus  cinguli ;  i(i),  isthmus  gyri  fornicati ;  Ic,  lamina  cornea  and  fibres  of  the  taenia 
semicircularis;  Zr;,  gyrus  lingualis ;  line,  lamina  meduUaris  lateralis  nuclei  lentiformis ;  Imi,  lamina 
medullaris  medialis  nuclei  lontilormis  ;  Ims,  lamina  medullaris  supcrficialis  ;  mFi,  facies  medialis  gyri 
frontalis  superioris  ;  NC,  caput  nuclei  caudati ;  iVC,  cauda  nuclei  caudati ;  Nc,  nucleus  lateralis 
thalami ;  KL^,  NL^,  globus  xjallidus  {of  nucleus  lentiformis)  ;  -A'X;j,  putamen  (of  nucleus  lentiformis)  ; 
Oi,  0-2,  gyri  occipitales;  oa,  sulcus  occipitalis  anterior  of  Wernicke;  OF,  fasciculus  occipito-f rontalis ; 
01,  sulcus  interoccipitalis  ;  Op.-Fa,  pars  opercularis  gyrus  frontalis  inferioris ;  OpE,  Rolandic  operculum  ; 
FaTh,  pedunculus  anterior  thalami ;  po,  fissura  parieto-oceipitalis ;  Pul,  pulvinar ;  nd,  cuneo-limbic 
fold;  TTpfp,  posterior  parieto-limbic  fold;  RTh,  radiatio  occipito-thalamica  [Gratiolcti]  ;  S{p),  ramus 
posterior  tissurae  cerebri  lateralis  Sylvii;  S{v),  ramus  ascendcns;  ser,  sinus  corporis  callosi;  Sgc,  sub- 
stantia grisea  centralis;  Sge,  subependymal  gray  matter;  Tu  gyrus  temporalis  superior;  T.^,  gyrus 
temporalis  medius ;  ^j,  sulcus  temporalis  superior  ;  Tap,  tapetum  ;  tec,  t^ienia  tecta ;  Tga,  anterior  pillar 
of  the  fornix;  TgV,  ventriculus  lateralis;  Th,  thalamus;  Tp,  gyrus  temporalis  transversus ;  (p,  sulcus 
temporalis  transversus;  T';,  ventriculus  tertius ;  T',  stripe  of  Vicq  d'Azyr;  VA,  fasciculus  thalamo- 
mammillaris  Vicq  d'Azyri;  Vf,  cornu  anterius  ventriculi  lateralis;  Yd,  cavum  septi  pellucidi ;  Zr, 
zona  reticularis.     (After  J.  Dejerine,  Anatomic  des  Centres  Nerveux,  Paris,  1805,  p.  408,  Fig.  220.) 
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(b)    Pontocerebellar  paths,  from  mielei  pontis  ti>  cortex  of  hemispliaerium 
cerebelli  of  same  and  of  ojiposite  side. 

Paths  of  Braciiium  Con.iunctivum  (O.  T.  Superior  Cerebellar  Peduncle). 

(a)  Paths  from  mielens  deiitatiis  cerebelli  throii!;h  brachiuui  coiijunctivmu 

to  teguieiituni  of  cerebral  peduncle,  there  to  decussate  in  lai'ge  part 
in  the  decussaticj  biachii  coujunctivi,  then  to  give  off  large  numbers 
of  collaterals  to  the  nucleus  ruber,  and  finally,  joining  the  fibres  of 
the  lemniscus  medialis,  to  end  in  tlie  [ventro-]  lateral  nucleus  of  the 
thalamus.  There  it  connects  Avith  the  thalamocortical  path  to  the 
central  gyri  (somaesthetic  area). 

This  path  inlluences  the  spinal  cord  in  at  least  two  waj's : 

(1)  By  collateral  fil)res  "which  leave  main  axones  snou  after  exit 
from  the  cerebellum  and  pass  down  to  the  sjiinal  cord  (ramus  de- 
scendens  of  Ramon  y  C'ajal). 

(2)  Through  the  red  nucleus  which  sends  a  [lath  to  the  lateral 
funiculus. 

(b)  Path  from  spinal  cord  to  cerebellum  running  in  Gowers'  tract  upward 

to  pons  and  corpora  quadrigemina,  then  hooking  around  N.  tri- 
geminus and  running,  in  velum  meduUare  auterius,  close  to  bra- 
chiuui conjunctivum,  to  cerebellar  vermis. 

Conduction  Paths  of  Diencephalon  and  Telencephalon. 

I.  Peojection  Fibre  Systems. 

These  are  the  fibre  systems  which  connect  the  gray  matter  of  the 
telencephalon  (pallium,  nucleus  caudatus,  nucleus  lentiformis,  rhinen- 
cephalon)  with  lower  parts  of  the  nervous  system  (thalamus,  brain- 
stem, spinal  cord). 

(A)  Ascending  projection  systems  (corticopetal  paths). 

(1)  Uppermost  neurone  systems  of  general  sensory  path.     The  medul- 

lated  axones  pass  from  the  cells  in  the  [veutro-Jlateial  nucleus 
of  the  thalanuis,  chielly  through  the  ]>osterioi'  third  of  the 
capsula  intei-na  and  corona  radiala,  to  the  cortex  of  the  cen- 
tral gyri  (somaesthetic  aj'ea)  ;  a  few  fibres  go  through  or  around 
the  nucleus  lentiformis,  and  by  way  of  the  capsula  externa  to  the 
cortex. 

(2)  Upjier  part  of  visual  ci>n(luction  path.     The  meduUaled  axones  pass 

from  the  cells  in  the  nucleus  coi'poris  geniculali  lalernle  and  pul- 
vinar  Ihnlanii,  llirough  the  radiatio  occipitothalamica,  to  the 
coifex  aliout  llie  lissura  ealcanua, 
(■3)  Up]>er  i>ari  of  auditory  cnndiu'lion  ])alli.  The  mrdullaled  axones 
pass  fi-oni  Ihe  cells  in  the  nucleus  cin-poi-is  geniculali  medialis  and 
nucleus  colliculi  inl'ei'idr,  by  way  nf  Ihi'  |)oslerior  ]iarl  ol'  the 
cajisula  interna,  lalei'alward  to  (he  gyrus  temporalis  superior 
(junclion  id'  third  and  f(iu\1li  fil'lhs),  and  adjacent  gyri  tem- 
porales  lrans\'ersi. 

(B)  Descending  pi-ojeclion  systems   (corficofugal  ]iaths). 

(1)  I'yr.-uiiidal  IracI  (fnsru~i(li  juirdiiiiildh's) .  I'roiu  large  pyramidal 
cells  of  <'enlral  gyri  and  lobulus  |)arae.(>n(ralis,  through  ciu'ona 
radiata  and  thi-ough  knee  and  anterior  Iwo-thii-ds  of  occipital 
limb   of   capsula    interna    (liead-movemeid    liln-es   in    front,   arm 
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fibres  in  middle,  and  leg  fibres  behind),  into  basis  pedunculi,  to 
motor  nuclei  of  cerebral  nerves  and  to  anterior  liorus  of  spinal 
cord. 

(2)  "Accessory    lemniscus''    of    v.    Bechterew,    from    cortex    to    motor 

nuclei  of  cerebral  nerves. 

(3)  Frontal   cortieopontile  path    (fasciculus  corlicoponliUs  frontalis), 

from   posterior   part    of   frontal   lobe,   through   frontal   limb   of 
capsula   interna   and   through    medial    part    of    liasis    pedunculi 
(Arnold's  bundle),  to  nuclei  pontis. 
(I)    Temporal    cortieopontile    path     (fasciculus    corticopontilis    tempo- 
ralis). 

(5)  Occii>iti>mesencephalic     path     (fasciculus     occipilomesencephalica) 

( O.  T.  secondary  oplic  radiation  of  Flechsij;),  liljres  from  visual 
.sense  area  about  tissura  calcarina,  downward  through  occipito- 
thalaiiiic  radiation  to  superior  coUiculus. 

(6)  Projection  fibre  systems  of  central  olfactory  paths. 

(a)    Hippocampo-mammillary  filjre  system,  going  from  cells  in 
hijjpocampus,    through   fornix   and   columna   for- 
i}icis,  (o  nuclei  curpciris  mammillaris  of  same  and 
of  (jpposite  side;    there  connecting  with — 
(ua)    Pi'incipal    manimillaiy   fasciculus    (fasciculus    mam- 
millaris pri'iiccps) ,  which  divides  into — 

(aaa)  Thalamomammillary     fasciculus      (fascicu- 

lus   thalamomammillaris  \_Vicq  d'Azyri]), 
going  to  nucleus  anterior  thalami,  and 

(aab)  Tegmental    part    of    pedunculomammillary 

fasciculus   ( fasciculus  pedunculomammil- 
laris,   pars   tegmentalis] ,   to   the   tegmen- 
tum of  the  cerebral  peduncle. 
(ah)    Basilar    part     of    jiedunculomammillary     fasciculus 
{fasciculus  peduncitlomammillaris,  pars  basilaris) 
( (J.  T.  peduncle  of  mammillary  body). 

II.  Associative  Fibre  Systems. 

(^1)    Connecting  different  parts  of  same  hemisphere. 

(a)  Those  with  short  axones,  including  the  fibrae  piropriae  of  the  gyri 

cerebri. 

(b)  Those  with  long  axones. 

(ba)  Cinguliun  (cingtilum)    ("  girdle"),  in  the  gyrus  cinguli  and 

gyrus  hippocampi. 

(bb)  Superior  longitudinal  fasciculus    (fasciculus  longitudinalis 

superior),  extending  between   lobus  frontalis   and  lobus 

ficcipitalis. 
(be)    Inferior   longitudinal    fasciculus    (fasciculus    longitudinalis 

inferior),    between    lobus   occipitalis   and   more    anterior 

parts  of  brain. 
(bd)    Uncinate  fasciculus   (fasciculus  uncinatus),  between  uncus 

and  base  of  lobus  frontalis. 
(B)    Connecting  the  two  hemispheres  with  each  other  (commissui-al  fibre  sys- 
tems). 

(a)  Corpus  callosum  (corpus  callosum)   ("callous"  or  "  liard"  body). 

(b)  Anterior  commissure  of  cerebrum  (commissura  anterior  [cerebri']). 

(c)  Commissure  of  hippocampus  (commissura  hippocampi). 


Fig.  178. 


stratum  album  profuuilum 


Kiu-levis 
N.  uuulomuturii 


Commissurae  nuclei 
colliculi  inlerioris 


Fasciculus  r(^troflcxuft\ 
[M  'vu  rti" 
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OEGAN   OF   VISION  {ORG ANON   VISUS), 

This  includes  the  eyeball  (hiUbus  oculi),  the  optic  nerve  (N. 
opticus),  and  the  accessory  organs  of  the  eyeball  {organa  ociili 
accessoria).  The  latter,  including  the  extrinsic  muscles  of  the 
eye,  orbital  fasciae,  eyelids  and  eyebrows,  conjunctiva,  and  lacri- 
mal apparatus,  as  well  as  the  optic  nerve,  have  already  been 
studied.     The  eyeball  itself  should  now  be  examined. 

The  student  should  provide  himself  with  several  eyeballs 
from  the  ox  and  pig;    some  of  these  may  be  dissected  fresh, 

Fig.  179. 

Linca  visus  (line  or  axis  of  vision)         Axis  optica  (axis  of  the  optical  system,  ocular  axis) 
^i    j        Vertex  corneae 
Camera  oculi  anterior  (anterior  chamber)       ^^.^,1-4*1:;, 

Camera  oculi  posterior  ^^•^^"'-O-' — l~n~-~--r*"""\    Cornea 

Iris 


(posterior  chamber) 
Processus  ciliaris 


Zonula  ciliaris  --/ 
[Zinni] 


Lens  crystallina'-- 


Conjunctiva  bulbi 
^^-  M.  ciliaris 

Pars  ciliaris  retinae 

,Ora  serrata 
;^--.  Nodal  point 

Equatorial 
diameter 

Pars  optica  retinae 


Corpus  vitreum-- 


Papilla  N  optici 
Excavatio  papill  u  N   optKi 


(  horioidea 


Fovi  \  (  entrails  nt  the  macula  lutea 


opticus 


Schematic  section  in  the  horizontal  meridian  of  the  right  eyeball.     (After  Toldt,  Anat.  Atlas,  Wien, 

1903,  3  Aufl.,  p.  892,  Fig.  1334.) 


others  after  hardening  in  formalin.  Sections  in  different  planes 
should  be  made  of  eyeballs  hardened  in  formalin.  These  may 
easily  be  permanently  preserved  in  formalin  gelatin.  Tlie  eye- 
balls should  first  be  cleaned.  Remove  the  conjunctiva,  eye- 
muscles,  fat,  and  capsule  of  Tenon.  This  is  best  done  by  grasp- 
ing the  conjunctiva  and  fascia  bulbi  with  the  point  of  the  forceps 
close  to  the  limbus  corneae  and  snipping  through  tliem  with  fine 
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sharp  scissors,  g'oing  right  around  the  cornea  in  this  way.  All 
the  soft  parts  may  now  be  stripped  off  the  sclera  back  as  far  as 
the  N.  oi)ticiis.  Take  two  eyes,  hardened  in  formalin,  and  divide 
one  hy  a  sagittal  section  into  a  medial  and  a  lateral  half,  and  the 
other  hy  a  coronal  section  through  the  etjuator  into  an  anterior 
and  a  yiosterior  half.  "With  a  sharp  razor  this  can  be  easily 
accomiilished  in  formalinized  eyes  without  freezing. 

Ascertain  the  exact  meaning  of  the  following  terms: 

(a)  Aiiteiior  )>ole  (polus  anterior) . 

(b)  l^l^^U'^llll■  piilc    (jiiitus  jKisli'rinr). 
((■)    K(|iuit(ir  {(icqiiiitDr). 

((I)  iLei'idiaiis  (iiu-rUliaiii ). 

((•)  Extei'iial  axis  nf  I'veball  {avis  ocnli  c.rlcrna). 

(/')  Jutenial  axis  uf  eyeball   (<t.ris  ucuti  inlvrna). 

ifl)  0|)tic   axis    {(iris  uptira). 

( // )  Line  (if  visiim   (liiira  risiis) . 
And  of  tlie  two  eiiiliryiil(ii;ieal  terms: 

(?)  Ophthahiiic  vesicle   {rrsiciilii  ojilitlidliiiica). 

(j)  Oplitlialiiiic  eup   {ralirtdus  oplilhidiiiiviis) . 

Note  that  the  eyeball  possesses  the  following: 

(a)   Filii'ous  tunic  {lunira  fibrosa  oculi). 

(aa)    Coi-nea, 

(ah)    Sclera. 
(6)   Vascular  tunic   {liiiiica  vasculosa  ocnii). 

(ba)  Chdi'ioid  cuat,  {vhorididea). 

(bb)  UiliaiT  l)ii(ly   {corjjiis  ciliare). 
(he)    Iris  (iris). 

(e)    Pis'nient  layer  (stralurn  pigivcnli). 

(d)  True  nervous  ])ortion  of  eye   (reliria). 

(e)  Anterior  and  posterior  chand)ers  (eamera  oeuli  anterior,  posterior). 

(f)  Vitreous  body  (corpus  ritremii). 
(ff)    Crystalline  lens  (lens  en/stallina) . 

(h)    Ciliary  zonule   {zomda  eiliaris  'iZinni\). 

Fibrous  Coat  of  Eye  (Tunica  fibrosa  oculi). 

Make  an  incision  with  a  very  sliar])  knife  through  the  sclera 
of  an  eyeball  at  the  e(|uator;  let  the  knife  cut  onl)^  as  far  as  the 
black  chorioidea,  then  lay  it  aside.  Catch  the  edge  of  the  sclera 
in  forceps,  and  with  sharp  fine  scissors  cut  through  the  sclera 
all  the  way  around  the  eyeball,  along  the  lino  of  the  equator. 
Raise  the  anterior  and  posterior  segments  of  the  sclera  from 
the  subjacent  parts.  Tn  turning  the  anterior  half  forward,  over- 
come the  resistance  met  near  the  margin  of  the  cornea,  due  to 
the  attachment  of  the  M.  eiliaris  to  the  deep  surface  of  the  sclera, 
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with  the  probe  or  the  blunt  point  of  the  closed  forceps ;  on 
breaking  through  this  resistance  tlie  so-called  ''  aqueous  humor" 
escapes.  To  separate  completely  the  posterior  segment  of  the 
sclera  from  the  rest  of  the  eyeball,  cut  through  the  fibres  of  the 


Fig.  ISO. 


Sinew  radiation  of  the  M.  roi  tus  supLnor 


5okr,       /mf'  ^ 


Aa.  and  Vv.  ciliares  antenores 


Circulus  arteriosus  m-ijor  . 


AnguUis  iridib 

Sinus  venosus  scL 
(eanalis  ^i " 


I  irs  ( ihiris  r(  tinae 
;      '-■tr  itun  pi^mt  nti  n  tiiiae 

\         rhorioidca 

yftatiiim  iierichortoi.Icalc  with  the 
lamina  supraehorioi'lea 


Conjunctiva 

Episcleral  eonnec 
tissue  with  Aa.  an 
episclerales 
Lig.  peetinatum  in 

Eima  cornealis  (groovi 
for  the  cornea 


Limlnis  corneae 

(border  of  tht: 

cornea) 

Iris  (facie 

anterior 


Camera  oculi 
anterior 
Cornea  (sub- 
stantia propria ) 


Facies  posterior 

corneae 

Epithelium 

corneae 

Lamina  elastica 

anterior  [Bow- 

mani] 

Lamina  elastica  posterior  [Des- 
cemeti]  with  the  M.  endo- 
tbelium  camerae  anterioris 


J       Purs  optica  retinae 
Or  I  scrr  ita 


Substiintia  lentis 


M.  sphincter  papillae 


^  str  )m  I  iridis 
i-\icies  posterior  iridis  with  the 
stratum  plgmenti 


The  upper  half  of  a  section  in  the  vertical  meridian  of  the  anterior  part  of  the  eyeball. 
(After  Tuldt,  Anat.  Atlas,  AVien,  1903,  3  Aufl..  p.  S9:i,  Eig.  1337.) 

N.  opticus  in  a  plane  corresponding  to  the  inner  surface  of  the 
sclera.  Place  the  denuded  eyeball  in  a  dish  of  water  and  study 
the  sclera  and  cornea. 
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In  the  SCLERA  (0.  T.  sclerotic  coat,  or  white  of  the  eye)  exam- 
ine the  following: 

(a)  Sulcus  of  the  sclera  {sulcus  sclerae). 

Make  a  meiidioual  incisidu   through   the  sclerocorneal  junetioii 
and  note — 

(b)  Cleft  for  the  cornea  (rima  cornealis). 

(c)  Venous  sinus  of  the  sclera,  or  canal  of  Sehlemm  (sinus  venosus  sclerae 

[ccoialis  6'chlcmini,  LaulJii]). 

(d)  Tirovcn  layer  (lamina  fiiscu). 

To  what  is  this  due? 

(e)  Perforated  layer  of  sclera  (lauiitia  cribrosa  sclerae). 

In  the  coRXEA  study  the  following: 

(a)  Eiug  of  ciinjuncti\a   {a)iuulus  eoiijunetlvae). 

(b)  Vertex  of  eoriu^a   (vertex  eorneae). 

(c)  Border  of  cornea  (Ihiibus  eorneae). 

(d)  Anterior  surface   (faeies  arileriar). 

(e)  Posterior  surface  {faeies  posterior). 

Make  a  razor  section  or  a  frozen  section  through  the  cornea, 
and  under  tlie  dissecting  microscope  observe — 


A.  and  V.  oiliiiris  anterior 
A.  anil  \".  rnnjnnrtivali.s— :   -^^    yf\.     ^ 


A.  anil  \",  rnnjnnot 
valis  anterior 
Sinns  vunosn.^ 
seierae  (Canal)S 
Schlemmi)      \ 


Fig.  ISl. 

—AI.  rectti.s  mc.'dialis 


\     ind  V,  episcleralis 


Circuliis  milcri 
osiis  Kijijni-  ill 
cros.s-.seijti(.m 


A',  vorticosa  (vortex  vein) 
A.  ciliaris  posterior  longa 


I       A.  and  V.  ciliaris  pos- 
terior brevis 


Vessels  of  the  va- 
^  feina  N     ptici 


-^__  ,     I  N    opticas 

'      /         y      V    md  V.  ceD- 
tuilis  retinae 

Scherac  of  lhi_.   arrinifrfnr'nt  (.f   l.lnorl-vrs^rls    in    (hr  ryrl.;ill.     Ilnriz.nU  il  ^i  <  tioii       (  \lter 
Th.  Leber.)     (  Kniin  ToiiU,  Aiiat.  Atlas,  Wini,  T.in:;,  :i  AiiG.,  p.  ,s'.)7,  1  it;   1  'A  ) 


if)    Epiflioljiiiii  nf  (■•nrtu.'a    (fjiilhrl/inn  i-oniirtc). 

(g)    Ai)(cn<ii'  ('l.-islic   hxyvr    {hiniti/(t  .'hisllrtf.  atilcrlor    [Bowmani])    (0.   T. 

l>nwni;iti's  iiHMiilifntic ) . 
{/()    Pi-np('i-  yiilisiiitico   isn.li.-ytaiil/<t  prajn-la). 
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(i)    Posterior  elastic  layer   (lamina  elastica  posterior   [Demoursi,  Desce- 

meti])   (0.  T.  Descemet's  membrane). 
ij)   Endothelium  of  anterior  chamber  {endothelium  camerae  anterioris). 

Vascular  Coat  of  Eye  (Tunica  vasculosa  oculi). 

In  the  CHOEioiD  coat  {chorloidea)  study  the  following: 

(a)  Supraeliorioid  layer  (lamina  supraehorioidea). 

(b)  Perichorioideal  space  (spatiiim  perichorioideale) . 

(c)  Vascular  laj'er  (lamina  vasculosa) . 

Observe  the  Vv.  vorticosae.     If  the  pigment  be  washed  out  with 
a  camel's-hair  brush,  these  will  become  very  evident. 

(d)  Choriocapillary  layer  (lamina  choriocajiillaris)   (0.  T.  tunica  Ruj'sch- 

iana). 

Between   (c)   and  (d)  observe  the  Aa.  eiliares  posteriores  breves. 

In  the  CILIARY  BODY  {corpus  ciliare)  the  ciliary  wreath  (corona 
ciliaris)  and  the  ciliary  disk  {orhlculus  cUiaris)  are  to  be  studied. 
To  expose  the  ciliary  wreatli  make  a  coronal  section  througli  an 
eyeball  a  little  in  front  of  the  equator,  and  remove  cautiously  the 
vitreous  humor  from  the  anterior  segment  of  the  eyeball.  Ex- 
amine— 

Fig.  182. 

fill  1,   I  i        1.1    .      it         /        fT^     Orblculus  ciliaris 


kvijA'ii.iJi 


,1  licae  ciliart^y 


Corpus  ciliare 

— *-  I'rocessus  eiliares 

,  JiiK  (I'ai-ii-'S  pOKturior) 

li-fjiintor  li'ntis  (Inns  r'apsiilt- 
si;pariit('rl  ,.ir  a.  litllr) 

-Lens  (Tystalliiia  ( farii.'s  posterior) 

A  part  of  the  ciliary  processis  111  1  eiliiiN  t  lis    eiil  r^e  1     (  UterTuldt,  Anat.  Atlas,  Wieii,  1903, 

Villi     1     SI      1  1.,    1    I.  I 

(a)  Ciliary  processes  (proecssiis  eiliares). 

(b)  Ciliary  folds  (plicae  eiliares). 

With  a  camel's-hair  brush  wash  out  the  pigment  and  note  the 
exact  disposition  of  the  processes  and  folds. 

The  ciliary  wreath  may  be  exposed  from  in  front  in  another 
eyeball  as  follows:  remove  cornea  with  scissors  at  sclerocorneal 
junction.    Make  four  meridional  cuts  through  sclera  and  reflect 
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its  parts  backwai'd,  separating  each  from  tlie  ]\I.  eiliaris;  pin 
these  down  to  the  l)ottoni  of  a  covk-iined  tray.  Examine  the  iris 
and  then  cautiously  remove  it. 

In  tlie  ciliary  disk  {orhlciilns  eiliaris)  examine — 

(a)  Ciliary  muscle  (31.  eiliaris). 

{nil)    Meridional  iihres   {/ilirac  meridionales   [Briieckei^). 
{ah)    Circular  liljrcs   {/ihrai'  circiildrrs   [Sliillcri]). 

These  arc  besl  distiuiiuislied  iu  a  thin  uiei'idioual  sectiim  through 
the  Cdi'pus  ciliare  under  the  niicroscojK"'. 

(b)  C!ani;ii()uic  ciliaiT  jilexus  {jilc.rti.s  iiiiinilinsns  eiliaris). 

Look   foi-  it   at   the  junction   of   the  choiioidea  with   the  corpus 
ciliare. 

In  the  DI.\PTTR.A.G1\I  OF  TTtE  F.YE    (il'is)    study 

(a)  Pupillary  margin   {iiiarr/o  pujiillaris). 

(b)  Ciliary  margin  {niari/n  liliaris). 

(c)  Aiiterioi'  surface  {facies  (nitrrinr) . 

(d)  Posterior  surface  {fades  jjnsleriur). 

Fig.  1S3. 

Orbiculiis  eiliaris^    Annulns  eiliaris 

Chnri  11  li  1         1     tn^ilKKs  intorior] 


,i^nJji 


Marfro  ciliari^ 
(irldis) 


Aiiiiiiliis  iridis  major    /   /    I'upillu 
<  'ircniiis  iridis  niiiair    .\nnulus  iridi.^  niinf.ir 

The  iris  I "  rainbow"  j  ot  a  clear  K'fay  oyo,  with  th<'  adjacent  fart  of  tlio  scUTotic-  coat.     Seen  from  in 
front.     (.\.ltcr  Toldt,  Anat.  Atlas,  Wicn,  l'.lo;i,  :i  .\.ntl,,  p.  S9i;,  Fit;.  I;!t7.) 

(e)    Greater  ring  of  iris   (ammlus  iridis  major),  between  iris  and  corpus 

ciliare. 
if)    Lesser  ring  of  iris  {aiinulus  iridis  minor),  behveen  ciliary  zone  (zona 

eiliaris)  and  pupillary  zone  (zona  pupillaris)   of  iris. 
(g)    Folds  of  iris  (jilieae  iridis). 
(h)   Pupil   (ptijiilla). 

(i)    Sphincter  niitscle  of  jiupil  (21.  sphinetcr  pupilJae). 
(j)    Stroma  of  iris  (slronia  iridis) . 
(k)    Dilator  muscle  of  pupil  (il/.  dilator  pupillae). 
(I)    Pectinate  ("  conili-like")  ligament  of  iris  (Lig.  peiliiial  iiiii  iridis)   (0. 

T.  pillars  of  Ihe  iris).     ()bser\'e  the  rclalion  of  the  libres  of  (his 

ligament  to  those  of  DescemeCs  lamina. 
(m)  S|i;ices  of  P'diiltiiia  at  the  angle  of  Ihe  iris  (spialia  aiii/iili  iridis  [Z<\)»i- 

tanael ). 
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(ra)   Greater  arterial  circle  (circulus  arteriosus  major), 
(o)    Lesser  arterial  circle  (circulus  arteriosus  minor). 

What  is  the  pupillaiy  membrane  (membrana  puitillarls)  of  foetal 
life? 

The  ciliary  nerves  and  ciliary  arteries  and  the  Vv.  vorticosae 
should  now  be  reviewed.  (See  pp.  277-281.)  Examine  espe- 
cially, at  the  back  part  of  the  eye,  between  the  chorioid  and  the 
sclera,  the  passage  of  the  Vv.  vorticosae  into  the  sclera;  cut 
through  these  and  observe  the  Aa.  ciliares  posteriores  breves 
coming  from  the  sclera  to  the  chorioid. 

Layer  of  Pigment   (Stratum  pigmenti). 

In  an  eyeball  which  has  had  its  sclera  and  cornea  removed 
and  is  under  water,  remove  the  chorioidea  piecemeal,  so  as  to 
expose  the  stratum  pigmenti  and  the  retina.  Note  that  the 
stratum  pigmenti  is  divisible  into  three  parts : 

(a)  Pigment  layer  of  retina  (stratum  pigmenti  retinae). 

(b)  Pigment  layer  of  ciliary  body  (stratum  pigmenti  corporis  ciUaris). 

(c)  Pigment  layer  of  iris  (stratum  pigmenti  iridis). 

Retina. 

In  this  study  the  following : 

(a)    Optic  part  of  retina  (pars  optica  retinae). 

(aa)    Serrated  edge  (ora  serrata). 
(h)    Ciliary  part  of  retina  (pars  ciliaris  retinae). 

(c)  Papilla  of  optic  nerve  (papilla  N.  optici). 

(d)  Excavation  of  papilla  of  optic  nerve  (excavatio  papillae  N.  optici). 

(e)  Yellow  spot  (macula  lutea). 

Present  in  man,  but  not  in  the  ox  or  sheep. 

(f)  Central  fovea  (fovea  centralis). 

(g)  Blood-vessels  (jf  the  retina  (rasa  sant/uinea  retinae).     (Fig.  184.) 

The  blood-vessels  of  the  retina  may  now  be  studied.  The 
student  should  sometime  control  this  study  liy  an  examination 
of  the  ej^e-ground  of  a  living  person  through  the  ophthalmoscope. 
Note—' 

(a)  Superior  arteriole    [venule]    of   temporal   retina    (arteriola    [venula'\ 

temporalis  retinae  superior) . 

(b)  Inferior   arteriole    [venule]    of   temporal   retina    (arteriola    [venula'\ 

temporalis  retinae  inferior). 

(c)  Superior  arteriole  [venule]  of  nasal  retina  (arteriola  [venulc(^  nasalis 

retinae  sujierior). 

(d)  Inferior  arteriole  [venule]  of  nasal  retina  (arteriola  [venula]  nasalis 

retinae  inferior). 
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(e)    Superior   mncular   arteriole    [venule]     (arteriola    [vetiula]    macularis 
superior). 


Fi(     1S4 


Arteriola  and  voniila  temporilis  r(.tii 
su[j(_iK  r 


Arteriola  aii'l  act  uU  n  i  all 
retinae  snpen  r 


Arteriola  and  ven 
retinae  mediali 


Arteriola  and  vennl  i 
nasalis  retinae  inferi  )r 


Arti.Tiola  and  vennla  temi>or; 
retinae  interior 


Par  ill  \  N.  optici 


1    vea  eentralis  of  the 
maeula  lutea 


\  enirla  macttlaris  RUperior 
ul  I  mneularis  inferior 


The  fundus  of  the  eye  with  the  retinal  vessels  ;  in  the  left  normal  eye  of  a  dark-haired  young  man, 
as  seen  with  the  ophthalmoscope.  Ereet  image.  (After  E.  v.  Jiiger,  in  Toldt,  Anat.  Atlas,  Wien,  1903, 
3  Aufl.,  p.  89.S,  Fig.  13.5.").) 

(/)   Inferior   macular    arteriole    [venule]     (arteriola    [venula]    macularis 

inferior) . 
(g)   Medial  arteriole   [venule]   of  retina   (arteriola    [venula'\    retinae  me- 

dialis). 


Vitreous  Body  (Corpus  vitreum). 

In  an  eyeball  no  longer  fresh,  one  that  has  been  kept  for 
from  one  to  four  days,  divide  the  tunieae  of  the  eye  at  the 
equatoi-,  reflect  the  cut  edges  backward  and  forward,  and,  as 
Anderson  Stuart  has  suggested,  allow  the  "  eye-kernel"  (corpus 
vitreum  -f  lens  crystallina)  to  slip  out  into  a  vessel  filled  with 
clean  water.  Transfer  it  foi'  a  few  minutes  to  a  strong  solution 
of  pici-ocarniin,  then  wash  in  water.  I'he  membrana  hyaloidea, 
capsula  lentis,  and  zonula  ciliaris  [Ziiini]  will  be  stained  red, 
and  their  connections  are  easily  visible. 

In  the  vitreous  body  stud>' — 


(a)   Hyaloid  canal  (eaniilis  li/ialoideus)    (O.  T.  canal  of  Stilling). 
(h)    Hyaloid  fossa  (fossa  hi/aloiileo)   (O.  T.  fossa  patellaris). 
(r)   Hyaloid  membrane  (membrana  hi/aloidea) . 

(d)  Vitreous  stroma    (stroma  vilreum). 

(e)  Vitreous  humor  (humor  vitreus). 
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Where  does  the  hyaloid  artery   {A.  hijaloidea)   run  in  the 
embryo  ? 

Ciliary  Zonule   (Zonula  ciliaris   [Zinni]).     (See  Figs.   179  and   180.) 
How  is  this  formed?    What  is  its  relation  to  the  corpus  vit- 
reum  and  to  tlie  lens?    What  part  of  it  is  known  as  the  "  sus- 
pensory ligament  of  the  lens""?    Study — 

(a)   Zonular  fibres  (fibrae  zonulares). 

(h)   Zonular  spaces  (spatia  zonularia)   (0.  T.  canal  of  Petit). 

The   well-known   saccular   appearance    of   these   spaces   may   be 

easily  produced  if  the  point  of  a  fine  blow-pipe  be  inserted  into 

them  and  they  be  inflated  with  air. 


Fig.  185. 


Facies  anterior. 


Polus  anterior  '1 


-  Facies  posterior 

\S    Polus  posterior 
\\islentis 


Aequator  lentil 

The  terms  used  for  the  orientiition  of  tlie  lens.     (After  Toldt,  .inat.  Atlas,  Wien,  1903,  3  Aufl., 

p.  9UU,  Fiy.  1363. ) 

Crystalline  Lens  (Lens  crystallina). 

Cut  through  the  fibrae  zonulares  of  the  zonula  ciliaris  [Zinni] 


and  remove  the  lens. 


Examine  the  following : 


(a)  Capsule  of  lens  {capsula  lentis). 

(b)  Anterior  pole  of  lens  (polus  anterior  lentis). 

(c)  Posterior  pole  of  lens  (polus  posterior  lentis). 

(d)  Anterior  surface  of  lens  (facies  anterior  lentis). 

(e)  Posterior  surface  of  lens  (facies  posterior  lentis). 

(f)  Axis  of  lens  (a;r;s  lentis). 

(g)  Equator  of  lens  (aequator  lentis)   (0.  T.  circumference). 
(h)  Radii  of  lens  (radii  lentis). 

Now  divide  tlie  anterior  part  of  the  capsula  lentis  with  a 
sharp  knife  and  press  the  lens  out  through  the  opening.  Study 
the  stained  capsule  as  it  floats  in  water.  Press  the  substance  of 
the  lens  (substantia  lentis)  between  the  finger  and  thumb,  and 
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uote  that  the  cortical  sul)stance  {suhstantia  curticalis)  is  soft 
while  the  central  part  or  nucleus  of  the  lens  (nucleus  lentis)  is 
fii'uier.  Place  a  )ht  of  the  lens  in  thirty-three  and  one-third 
per  cent,  alcohol  for  twenty-four  hours,  tlien  tease  it  apart  and 
under  tlie  microscope  examine — 

(a)    E]")itlieliu)ii  of  lens  {epilhrliiim  h-nlif:). 
(h)   Fibres  of  lens  {fihrac  Ifuti.s). 

Chambers  of  Eyeball  (Camerae  oculi). 
These  are  two  in  number: 

(a)  Anterio]-  chamber  of  eyeball   (camera  octiU  anterior). 

(aa)   Anule  of  iris  (angulua  iridi.s)_  ( (_).  T.  iridocorneal  angle). 
Why  is  this  of  great  importance? 

(b)  Posterioi-  chamber  of  eyeball  (ramera  oculi  posterior). 

Study  the  form,  position,  and  boundaries  of  each.    Both  con- 
tain the  so-called  acpieous  humor. 


ORGAN    OF    HEARING    {ORG ANON   AUDITUS). 

This  consists  of  several  parts,  viz. : 

(a)  Internal  ear  (auris  interna). 

iaa)   Membi'anous  labyrinth  (labi/rintlms  memhranaceus) . 
(ah)    Osseous  labyrinth  (lalii/rintlcus  osscus). 

(b)  Middle  ear. 

(ha)    Cavity  of  tympanum  {caniin  ti/mpani). 
(Ijti)    Kustachian  tube  (tuba  amiilira  [I'Uistaehii]) . 
(be)    Mastoid  cells   (eelliilae  mastoideae). 

(c)  E.xtei'nal  ear  (nurinila)    ( O.  T.  pimui). 

The  dry  tem])oral  bone  should  be  thoroughly  reviewed  in  con- 
nection with  tlie  study  of  the  organ  of  hearing.  The  external  ear 
has  been  studied  already.     (Of.  \).  2r)S.) 

Take  a  temiioral  bone,  ]ireferably  one  with  the  auricula  still 
attached  to  it;  saw  off  the  squama  temporalis  by  making  a 
horizontal  cut  at  the  level  of  tlie  root  of  the  zygomatic  process; 
remove  roof  and  anterioi-  wall  of  the  external  acoustic  meatus 
piecemeal,  with  tlie  aid  of  boue-forceps  and  chisel,  until  the  mem- 
brane of  the  tyiii)iamim  is  exposed. 
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External  Acoustic  Meatus   (Meatus  acusticus  externus). 

Examine  tlie  external  acoustic  meatus  [meatus  acusticus  ex- 
ternus) thus  opened,  and  compai'e  it  with  a  dry  temporal  bone, 
and  if  possible  "witli  a  macerated  specimen  sliowing  the  carti- 
laginous part  well.    Study — 

(a)  External  acoustic  porus  (poms  acuslicus  externus). 

(b)  Tympanic  incisure  (incisura  tijmpanica  [liivini]}. 

(c)  Cartilaginous   external   acoustic   meatus    {meatus   aciislicus   externus 

cartilagineus) . 

(d)  Cartilage  of  acoustic  meatus  {cartilaffo  meatus  acustici). 

(da)    Notches  in  cartilage  of  external  meatus   (incisurae  cartilagi- 

nis  meatus  aeuslici  exieriti   [Santorini]) . 
(dh)    Layer  of  tragus  (lamina  tragi). 


Fig.  1S6, 


Canalis  semicircularis  lateralis 
;      Canulis  scuiicirculari.s  superior 
!         j      Vestibulum  labyrinthi 

Basis  stii pedis 

Apertura  vestibularis  cochleae 

\rea  vestibula- 
^^  ris  superior 

7.'o~^t^^'^,^)-Crista  trans- 


Meatus  acus- 
ticus exter- 
nus 


rartus spiralis  foraminosua 
Cociilea  (scala  tympani) 

Ltimina  spiralis  fossea  and 
membranacca) 


Jlcmlirana  tymi'aii 


'!htlbiit<   v.  jufinlaris  >^v]>rrior 
Cavuin  tyuipaiii 


Nearly  frontal  section  through  the  outer,  middle,  and  inner  ear.     (After  Toldt.  Anat.  Atlas, 
"Wien,  1903.  3  Aufl.,  p.  932,  Fig.  1447.) 


Cavity  of  Tympanum   (Cavum  tympani). 

This  cavity  {cacuui  fympani)  should  next  be  studied.  Make 
an  opening  through  the  roof  of  tlie  tympamuii  {trgmero  fi/niptnti) 
just  hiteral  from  the  eniinentia  arcuata  (due  to  the  sui)erior 
semicircular  canal)  and  al)Out  one  centimetre  in  front  of  the 
angulus  su]"»erior  ]^yramidis.  The  o]^ening  leads  into  the  tym- 
panic antrun:!  of  the  raastr)id  "wall  of  the  cavity  of  the  tymipanum. 
Enlarge  the  opening  carefully  with  bone-forceps,  gradually  re- 
moving piece  by  piece  the  whole  roof  or  tegmental  "wall  (paries 
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tegmentaUs).  Note  that  the  epitympanic  recess  {recessus  epi- 
tympanicus)  is  opened  into;  observe  its  cupolar  portion  {pars 
cupula ris).  The  general  shape  of  the  cavity  and  walls  of  the 
tympanum  may  easily  be  remembered  by  tliinking  of  a  miniature 
cigar-box  obliquely  placed  inside  the  temijoral  bone.  Study  the 
following : 

(a)   Jugular  -n-all  (paries  juijularis)    (0.  T.  floor). 

(ah)    Styloid  prouiinenee  (jiromineiilia  styloidea). 
(h)   Mastoid  wall  (paries  ■ma.sluidca)   ( (J.  T.  posterior  wall). 

(ba)    Tymiianie   antrum    (aiitruin    li/mpaiiieum)    (0.    T.   mastoidal 

autruiu). 
(hh)   Prouiinenee  of  lateral  .seuiicircular  eaual  ( protninenlia  eanalis 

semieireularis  lateralis ) . 
(be)   Prominence  of  facial  canal  ( prrjminentia  eanalis  facialis), 
(bfl)   Pyramidal  emineuce   (emiiientia  piiiramidalis). 
(be)    Fossa  of  incus   { f\issa  ineudis). 
(hf)    Posterior  sinus  (sinus  posterinr). 

(hg)    Tympanic  aperture  of  canaliculus  of  chorda  (apertura  tym- 
jumiea  eanalieuli  eliordae). 
(c)    Carotid  wall  (paries  carotica)    ((.).  T.  anterior  wall). 

Fig.  187. 

Prowminlia  eanalis  scmicfrcidaris  lateralis 
1  Antrum  tympaiiicum 

Emiiientia  p}irn:miela/i.^.       I  /       L'anal'j'oe  tfic  M.  dapeclilLS 

Ffiiestru  \<_-stit)Uli   1      ;  /      /' 

PrOeCSSUS  CaelUntrifnr/lli.'^ 


SemicanaJis  M. 
Semicanalis  tubae 


Margo  occipitalis 


'—  Ca  n  afis  facialis 
{ Falle/ppii) 


toideiie 


lira  mnstenelea 


Tlie  medial  waU,  parie.^  liitnjrintliieiix,  of  tlie  U'ft  liony  tympaiiir  cavity,  and  tlie  mastoid  cells, 
ccfliUue  viiisivideai',  Khow  ii  in  a  seetiiai  thrnn^di  tlie  mastoid  ytrdeess  and  the  anterior  part  of  the  petrous 
part  of  the  temporal  bone.  Seen  from  the  anterior  and  lateral  side.  (After  Toldt,  Anat.  Atlas,  Wien, 
1903,  3  Aull.,  J..  \tn.  Fig.  H32.) 


((/)   Labvrintliic   wall    (paries   lalnirintliieiis)    ( O.   T.   inner  wall).      (Fig. 
1S7.) 

(da)  .Ucncsli'a  ("window")  (d' ^'esliliule  (fenestra  vest  ibuli)   (0.  T. 

fenestra.  o\'alis). 
(daa)    Fossida  of   renesira  of  vestibule    (feissula  fcncstrae 
vestitinli] . 

(db)  Promontory    (pronionlnrimn). 
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(dha)   Sulcus  of  promontory  (sulcus  promontorii) . 
(dbh)   Subieuluni   ("support")   of  promontory  {suhiculum 
promontorii). 

(dc)  Sinus  of  tympanum  (sinus  bjmpani). 

(dd)  Fenestra  ("window")   of  cochlea  (fenestra  cochleae)    (0.  T. 

fenestra   rotunda). 

(dda)  Fossula   of   fenestra  of   cochlea    (fossida  fenestras 

cochleae). 

(ddb)  Crest  of  fenestra  of  cochlea  (crista  fenestrae  coch- 

leae). 

(de)  Cochleariform  process  (processus  cochleariformis). 
Observe   the   mastoid   cells    (cellulae   mastoideae)    and  the  tympanic 

cells  (cellulae  tympanicae). 
(e)  Membranous  wall   (pjaries  memhranaceus)    (0.  T.  outer  wall). 

This  consists  largely  of  the  membrane  of  the  tympanum,  which 
should  now  be  studied. 


Fig.  ISS. 


Margo  occipitalis— 


Sulcus  siguioideiis^. 


Cellulae  mastoideae 


Membrane  and  proc- 
essus in  tlie  re- 
ce.ssu.s  epitympani- 
ous  and  in  tlio  an- 
trum tympanicum 
-,Crus  lonprtmi 
incudis 

■^Jlanubrium  mallei 

ilembrana  tympani 

Pfirs  t i/mpmi iro,  u-'^sis 
tiiiipandis 
-Ciiimlh  fniiidis 
lFiil/,,ppii} 
Processus  stijloideus 


Processus  ma^tfnflcus 


The  lateral  wall,  paries  memhranaceus,  of  the  left  tympanic  cavity,  and  the  entrance  to  the  mastoid 
cells.  The  antrum  tympanicum  contjiins  branching  connective -tissue  strands.  Seen  from  the  medial 
side.     (After  Toldt,  Anat.  Atlas,  Wien,  1903,  3  Aufl.,  p.  927,  Fig.  1433.) 

Membrane  of  the  Tympanum   (Membrana  tympani)    (O.  T.  Drum- 
head).    (Figs.  i86,  i88,  and  191-193.) 

Examine — 

(a)  Flaccid  part  [pars  Jlaccida)   (0.  T.  Shrapnell's  membrane). 

(b)  Tense  part   (pars  tensa). 

(c)  Border  of  membrane  of  tympanum  (linibiis  membranae  tympani). 

(d)  Anterior  malleolar  fold  (plica  malleolaris  anterior). 

(e)  Posterior  malleolar  fold  (plica  malleolaris  posterior). 

These  two  folds  are  sometimes  called  "  Prussak's  striae." 
(/■)   Malleolar  prominence  (prominentia  malleolaris). 
(g)   Malleolar  stria  (stria  malleolaris). 

(h)   Umbo    ("prominent    part")    of    tympanic    membrane    (umbo    mem- 
branae tympani). 
(i)    Cutaneous  layer  (stratum  cutaneiim). 
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(  i)    Fihi'dcardlaniiKnis  I'iiiu'  (((itiiiilits  /ibnjruiiilaijiitcus). 
(A-)    liadialc  layer  {slnilitiii   radidf inii ). 
(/)     Circular  layer   [slniliini   cinHhirr). 
(m)  Mucous  layer  (til  ml  inn  uiiK'iit<uiii). 

Tympanic  Mucous  Membrane. 

This  membrane  {fiDiica  unicosa  tipiipanicn)  presents  a  num- 
ber of  folds  and  recesses.    Examine — 


\x- 


Fig.  ISO. 


]\[.  tPii^frr  fynipniii 


''   '  ^  ^.  -^Ak' 


^y 


I 


.V',nhJ,,,ni,. 


\ 


The  caTum  tympiiiii  and  mcmbrnna  tj-mjiaiii.  A  j.art  of  the  meatus  aeuslieus  extenras  and  the 
tnlia  anditiva  are  seen  fnan  in  I'rent,  and  somewilat  fnan  ahnve  anel  the  side.  (  From  Uegenbaur,  Lehrb. 
der  Anat.  des  Slensch.,  Leipzig,  1S99,  7  AnB.,  Bd.  II.  p.  IH'.I,  Fit'-  '30.) 

(o)   Postericir  malleolar  fold  {pJica  mnUcolaris  pnsterinr). 

(6)   Anterior  iiuilleolar  i'old  {jilira  iiiiillenUiris  aiilcrinr). 

(c)    Anterior   reces.s    ol'    iiiemhraiie  (if    tyiupauiuu    (nicssus    memhranae 

tymjtani  aitlerior). 

{d)    Supei'ior   recess   of    meiiil)i'aiie  of    tyiiipamuii    {rcccssiis    memhranae 

Iji'iii jiiDii  siij)i'ri(ii}. 

(e)  Poslerioi-   recess   of   meiiiliraue  of   tyiupanuui    {rcccssus   memhranae 

l/impani  puslerinr) . 

(f)  Fold  of  ai)\'il    (jilifii  inciiili>s). 

(g)  Fold  of  stirrup  (jilica  slii/ii'ilis). 

(h)    Seeoudai-y  iiieiiiltraiie  of  tyiiipaiiinn  ( nicmliraiia  l/iiiipaiii  secundaria). 

Are  any  tymijanic;  glands  {(Jl.  t iiniptniicdc)  visil.iie? 


Auditory  Ossicles. 

Tbese  small  l)onos  (ossintla  aiiditu.^)  are  tbrcc  in  number,- 
stiri-iqi  (.^Ifijx-s),  anvil  (incus),  and  liainmer  ()ii(illtjiis). 

Tn  tbe  sfa"/)cs  stnd>' — 

(a)    Head  of  stirriii)   (rdpiliiliiiii  sliipcdis). 
(6)    Anterior  linili   (rriit;  aiilcriita). 
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(c)  Posteiior  limb  (cms  posterius] . 

(d)  Base  of  stirrup   (basis  stapedis)    (0.  T.  foot-pieee). 


Fig.  190. 


In  r  is  u  ra  dj  iij    m    ;    I  tuni) 
Pars  flaceida  mumlirana    tMnj  mi 

Plica  incmbraiUH'  tymi  ini 
anterior 

Spina  t'/nipfinicd  imijoi       /7 

Prominentia  malleolaris'^ 
Lirabus  membranac  t>Tnpain 

Stria  malloi)!  ins 
Umbo  membranac  t"\m[  am 


1  ■%    Pin  a  mc  ml)rin  i    tympani  posterior 
^K  '^pin  it  1 1 1  I   ica  minor 

\ 

\         Mc  itns  luditorius  extcrnus 

Limbus  mombranae  tympani 


-^^Pars  tensji  menibranae 
tympani 


-^CaiHiJisfnciaU.^  {Fa/lnppil) 


The  lateral  surface  of  the  left  tympanic  membrane  fsufacc  towards  the  meatus  acn.stieus  cxternus; 
the  latter  has  been  removed  by  a  saw-cut  parallel  and  close  to  the  tympanic  membrane).  (After  Toldt, 
Anat.  Atlas,  Wien,  1903,  3  AuQ.,  p.  921,  Fig.  1420.) 

In  the  incus  study — 

(a)   Body  {corpus  inciidis). 

(h)   Long  limb  {crus  loni/uii)). 

(ha)    Lenticular  pi'oeess   {processus  lenticular  is). 
(c)    Short  limb  [crus  breve). 

Fig.  191. 

Plica  malleol'iris  anterior  Chorda  t\Tnpini 


Lig.  mallei  sujieriiis 
Recessus  (.■jiitymjiaiiicus 

Cajiitnliim  mallei 
Plicii  malleolaris  postcri  r 


Recessus  mcmhranae  tympan 
]iosterinr 

Can'ilisfnrii!?/:^  (F<iU  /  /  u 


I    census  membranac  tympani  anterior 
^Tnba  auditiva 

Insertion  of  the  M.  tensor  tjTupani 

/.•h-i     ''  '"^•^J^^^        ^^  tnubriiim  mallei 
^v  x^^Afl^    ^'^  mbrana  tym^iani 


Opciiiii.i,''  of  tlie  rcces-sus  membranac  tympani  superior 

The  medial  surface  and  the  anterior  and  jiiistcrior  rcces.ses  of  the  tympanic  membrane,  brought  into 
Tiew  by  a  saw-cut  through  the  tymi)animi  cl'-sc  t>>  and  parallel  to  the  membrane  and  by  removal  of  the 
anvil.     (After  Tuldt,  Anat.  Atlas,  Wien,  19U3,  3  Aufl.,  p.  924,  Fig.  1421.) 


In  the  malleus  study — 

(a)   Handle  of  hammer  (manubrium  mallei), 
{b)    Head  of  hamnter  (capitnlmn  mallei). 
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(c)   Neck  of  hammer  [coUnm  mallei). 

((?)   Latei-al  process  {2:>ro<'css,is  lateralis)   (0.  T.  processus  In'evis). 

[c)   Anterior  process   {proecssus  anterior   [Folii'])    (0.  T.  processus  gra- 
cilis). 


Joints  and  Ligaments  of  the  Auditory  Ossicles. 

Study  the  following: 

Joints  [Articulationcs  ossieulonnn  audittis). 

(a)   Joint  between  anvil  and  hammer  {ariienlatio  ineiidomallcolaris). 
{h)   Joint  between  anvil  and  stirrup   [artieulatio  incudostapedia). 
\c)   Junction    of    stiiTup    and    tympanum     [syndesmosis    tympanosta- 
pedia). 


Fio.  192. 

Posterior  wall  of  tht    iih  \ 
of  the  TL-cuss  ( fold  of  muLous  mcinl-ranp) 
Ap*-'\  of  thi  rt  LLSb 

Lig.  mallei  supenus 

Capitulum  mallei  in  longitudinal 
section 


Plica  inciidi 

Cms  longmn  ineud. 

Insertion  of  the  M.  tensor 
tympaui 

Processus  Icnticniaris- 

Manuhriuiii  malle 
r        Stratum  riincos 


IMembrana 
tympani 


I       Suhstantia  proi 

I  Annnliis  flhri 

l  rartilagincii' 

Sulcus  t\Tuj-tani 


R(  (  c'-sus  cpitjTapanicus 


Lig.  mallei  laterale 


_  Reeessus  mcmbrauae  tympani 
superior 

-  P  irs  fiaeeida  membranae  tjTnpani 

-I  rorainentia  malleolaris 
T''mbo  membranae  t>'mpani 

~    AR  itus  auditoriiis  externus 

Intum  cutaufuui  of  the  drum 
mumbraue 


Frontal  section  of  the  left  tympanic  mcuibrane  and  of  the  adjacent  part  of  the  external  auditory 
jiassage,  meatus  acusticus  exteruus,  made  after  hardening  in  chromic  acid  and  alcohol  and  decalcitica- 
tiOTi  with  hydrr.chloric  acid.  The  section  jiasses  through  the  head  o!"  the  malleus  and  in  front  of  the 
mannbrium  mallei.    Seen  from  in  front.    [After  Toldt,  Anat,  Atlas,  Wicn,  190:";,  ?>  Aufl.,  \\.  92r>,  Fig.  M2o.) 

Ligaments  (Liyg.  ossirulorum  anditus). 

(a)    Anterior  ligament  nf  hanuner  (Li;/,  'juallei  anterius). 
(h)    Superiur  li,i;'anient  of  hanimei'  iJ^iy.  iiuiUei  superius). 

(c)  Lateral  ligament  of  hammer  [Liy.  mallei  lalerale)    (0.  T.  external 

ligament), 

(d)  Superior  ligament  of  anvil  {Liy.  ineifdis  snprrius). 
(r)    posterior  lignment  of  anvil   (Liy.  -incndis  posferius). 

if)    Obturator    ineml)rane    of    sliri'uj)     (menihrana    nJiiuraioria     [sia- 

pjedis] ). 
(y)    Aninilnr   ligament   of  base   of   stirrup    [Liy.   annulare   baseos  sta- 

p)edis). 
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(h)   Fixing  muscle  of  the  base  of  the  stapes    {M.  fixator  baseos  sla- 
padis ) . 

Muscles  of  Auditory  Bones. 

These  muscles    {musciiU  ossiculorum   auditus)    are   t^vo   in 
number : 

(a)   Tensor  muscle  of  tympanum  {M.  tensor  tijmpani). 
(&)    Stapedius  muscle  (M.  stapedius). 

Study  form,  position,  origin,  insertion,  action,  and  innerva- 
tion of  each. 

Fio.  ]03. 

Capitulum  malk-i, 

^    ^r       \^!!^gL,     *  ^'^^  breve 
Spina  tympui-iica  miiior^'\^<      'iV  fl^^  j-Ineudis 

Processus  anterior  ( Fohi  )^/^^     X     \^@l  ^^  '^^'^  longum 


Processus  liitt  ralis- 
Insertio  M.  tensor  tymp)  m 

I 

Manubrium  mallLi 


Basis  stapedis 


Processus  lenticularLs 


The  eavum  tympani  with  the  membrana  tj-mpani  and  the  ossicula  auditus.  Only  that  part  of  the 
cavum  tympani  supporting  the  membrana  tympani  Ls  represented.  ( From  Gegenbaur,  Lehrb.  der  Anat. 
des  Mensch.,  Leipzig,  1S99,  7  Autl.,  Bd.  ii.  p.  0V->,  Fig.  72S. ) 

The  student  sliould  next  review  certain  structures  previously 
studied, — viz,  tlie  cliorda  tympani  (see  p.  26-t  and  Figs.  Ill  and 
115),  tlie  plexus  tympanicus  and  the  N.  tympauicus  (see  p.  -71), 
and  tlie  tuba  auditiva  [Eustacliii]  (see  pp.  293  and  296). 

The  study  of  the  internal  ear  is  very  dilBcult.  Much  can  be 
learned  by  fastening  a  temporal  bone  in  a  vice  and  chiselling 
cautiously  until  the  osseous  labyrinth  is  exposed.  The  temporal 
bone  of  a  ncTr-born  babe  or  of  a  younger  foetus  will  be  found 
very  helpful  for  study.  The  labyrinth  of  a  guinea-pig  and  an 
embryo  pig  will  also  well  re^iay  study.  In  the  museum,  the  ex- 
quisite preparations  of  isolated  labyrinths,  Wood's  metal  corro- 
sions, and  models  are  available  for  study.  The  student  should 
use  these  and  should  study  his  atlases  and  good  descriptive 
texts  in  connection  with  them. 

Osseous  Labyrinth  (Labyrinthus  osseus). 

Here  the  student  should  study  successively  the  vestibule  {ves- 
tihnlum),  the  snail-like  body  (cochlea),  and  the  internal  acoustic 
meatus  (meatus  acusticus  internns). 
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In  the  rcstihuluni  examine  the  following: 

{a)  Splievieai  recess   {rcci'ssus  splmericus)    (0.  T.  fovea  hemisphaerica). 

{h)  Eliiptieul  recess  {niu'ssiis  ellipticus)   (0.  T.  fovea  hemiellipticaj. 

(c)  Orest  of  vestibule  (crislii  rcslihiili) . 

{(J)  Pyramid  of  vestibule  {jii/rdiiiis  ri'.^libtili). 

(e)  Ooeblear  recess  (recessiis  cocltlearis). 

(f)  Perforated  sjjots  {maculae  cribrosac). 

[fa]    Superior  {macnhi  crihrosu  snjicrior). 
(fh)    Middle   [nuiriila  crihrasn  media). 
(/'(■)    Inferior   (macula  crihrnsa  inferior). 

(g)  Osseous  semicireulai-  cauals   {caiialcs  srmicirndares  ossei). 

(ga)    Rupericir  [caiialis  srmiein-uliiris  superior). 

{fill)    Posterior   {I'ltnalis  seuiieireulari.^  puslerinr) . 

(gc)    Lateral  {ca)ialis  sciiiieircularis  lateralis)    ( O.  T.  external). 


Fig.  194. 


Amfiulln  ossea  supiTior 


Canalis  sunn  ir 
superior 


vc  stibuli 

the  macula  cribrosa  superior 
Hi'lliipijih 

^sus  sjihaericus  with  the 
ula  cribrosa  media 


Can  ills  s  nil 

(  in  111  Ills 
lnt(  ^^ll^ 


Can  ills  s(  m 
( in  nl  ins 
1  lost  em  r 


>(  "ila  tympani 


Opening  ol  the  rrils  coiiuniine  '. 

Ampulla  osscn  [loslerior      ;      ', 
Maeula  erilinisa  interior 

Fenestra  eoehleae 


1  tnnn  i  spiralis  ossea 
■ala  vestilmli 


ileeessns  eoehlearis 
Apertnra  interna  i-analieuli  eoehleae 


The  bony  laliyrilith  of  (he  riKht  ear,  seen  from  in  fnillt.  Tlie  lateral  wall  ot  the  vestibule  has  been 
remiiveil  and  the  seniieirenlar  ealialsopened  up  in  their  laitire  leli.gtti.  ^Afler  Toldt,  Allat.  Atlas,  ^Vieu 
lyiW,  3  Aiifl.,  p.  9:;i),  Fiif.  1-1-lJ.) 


{h)    Osseous  anijuillae- (r()»;)i//?ac  assrar). 

{ha)    Superior  {aiujiulla  ossea  sujieriiir). 

{lib)    Posterior  {ampulla  osse((  jioslirior). 

{he)    Liiteeal    {(Diepulla  ussca  lateralis). 
(j)    Anipullary  limbs  {crura  am jiullaria) . 

{i(()    ('oniiiioii  liiiib  {ems  enmuuine). 

{it))    Simple  limb   {erus  simjilex). 

In  the  I'oclih'd  stndy — 

(a)  T'lipola   {cupula  cochleae). 

(b)  Basi'    {basis  i-oi-]ileai') . 

(c)  Sjiiral  canal  of  cocliica  {canalis  spiralis  cochleae). 
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(d)  Modiolus. 

{da}   Base  of  modiolus  {basis  modioli), 
(db)   Shelf  of  modiolus  {lamina  modioli). 

(e)  Osseous  spiral  shelf  {lamina  spiralis  ossea). 

(ea)    Hooklet  of  spiral  shelf  (hamulus  laminae  spiralis). 

(f)  "Staircase"  of  vestibule  {scala  vestibuli). 

(g)  "Staircase"  of  tympanum   {scali  tijmpaiii). 

(h)   Helieotrema  (helicotrema)   ("  pore  of  the  helix"). 

{»)    Secondary  spiral  shelf  (lamina  spiralis  secundaria). 

(j)    Spiral  canal  of  modiolus  (canalis  spiralis  modioli). 

(k)   Longitudinal  canals  of  modiolus  (canales  longitudinales  modioli). 

Fig.  195. 


The  labyrinthus  memljranaceus  of  the  ri.Lrht  internal  ear  of  a  hnman  emhryo  at  the  fifth  month, 

seen  from  the  medial  side. 

1-5,  ntrieulus  :  2.  reeessns  ntriculi ;  3.  macula  aeustica  utrieuli  :  /,,  sinus  posterior  ;  .'^,  sinus  superior  ; 
6,  ampulla  membranaeea  superior  ;  7,  ampulla  membranacea  lateralis;  S',  ampulla  membranaeea  pos- 
terior:  9,  duetus  semicircularis  superior:  JO,  ductus  semicirenlaris  posterior;  11,  ductus  semicirctilaris 
lateralis ;  12,  widened  mouth  of  erus  simplex  of  the  lateral  semicircular  canal  opening  Into  the 
utriculns ;  13,  sacculus ;  i/+,  macula  aeustica  saceuli ;  15,  ductus  end()lymphatieus ;  IC),  ductus  utriculo- 
saccularis;  17,  ductus  reuniens;  IS,  caecum  yestibulare  of  ductus  eochlearis;  19,  ductus  cochlearis;  20, 
N.  facialis ;  21-24,  N.  acusticus ;  n,  N.  yestibuli :  22,  X.  .saceularis  ;  2.;,  N.  ampullaris  inferior ;  24,  N. 
cochleae  ;  25,  distribution  of  N.  cochleae  within  the  lamina  spiralis  ossea.  (After  G.  Eetzlus,  as  slightly 
modified  by  A.  Rauber. ) 


In  the  meatus  acusticus  i)itcnius  study — 

(a)  Internal  acoustic  openino'  (porus  acusticus  internus). 

(b)  Bottom  of  internal  acoustic  meatus  (fundus  meatus  aciistici  interni). 

(ba)  Transverse  crest   {crista  transversa). 

(bb)  Area  of  facial  nerve  (area  N.  facialis), 
(be)   Area  of  cochlea  {area  cochleae). 

(bra)    Forauiinous    spiral    tract     (tractus    spiralis    forami- 
nosus). 
(bd)   Superior  ve.stibular  area  (area  vestibularis  superior). 
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(he)    Inferior  vestibular  area  (area  veslihukiris  inferior). 
(Of)    Isiilaled  foramen  (foramen  singulare). 

Membranous   Labyrinth    (Labyrinthus   membranaceus).      (Vide   Fig. 

195-)' 
In  the  membrauous  labj'rinth  the  following  structures  are  to 
be  stui.lied :  to  make  out  some  of  them,  sections  should  be  exam- 
ined under  a  liaud-lens  or  the  dissecting  microscoi>e.  The  whole 
internal  ear  is  simple  if  approached  from  the  embryological  side. 
(Cf.  Kollmaun,  ]\linot,  McMurrich,  ei  al.) 

(a)  Eiulolyiiipliatie  duet   {ihietus  endolymphatieus). 

(b)  Endolyinphatie  sae  (saeeus  endolymphatieus). 
(e)    Utriculosaccular  duct  (ductus  uiriculosaecularis). 

(d)  Utricle  (utriculns). 

(e)  Semicircular  duels  (duetus  semicirculares). 

(ea)  Superior  (duetus  semicircularis  su2ierior). 

(eb)  Posterior  (ductus  semicircularis  posterior). 

(ec)  Lateral  (ductus  semicircularis  lateralis)   (0.  T.  external). 
(/)   Membranous  ampullae  (ampullae  membranaceae). 

(1)  Ampullary  sulcus  (sulcus  ampullaris). 

(2)  Ampullary  crest  (crista  ampullaris). 

(fa)  Superior  (am2nilla  membranacea  superior). 

(fb)  Posterior  (ampulla  membranacea  posterior). 

(fc)  Lateral  (ampulla  membranacea  lateralis), 
[g)    Saccule  (sacculus). 

(k)   Uuitino'  duct  (ductus  reuniens  [Henseni])   (0.  T.  canalis  reuniens). 
(i)    Acoustic  spots  (maculae  acusticae). 

(in)    Li  utricle  (macula  acustica  utricuU). 

(ib)    In  saccule  (macula  acustica  sacculi). 
(j)    Ear-stones  (otoconia), 
(k)   Endolymjib  (endidgmpha) . 
(I)     Perilynii^li  ( jierihimpha) . 

(  Hi )  Perilynii)lintic  space   (spatium  periliimphaticum). 
(n)   Perilyiiijihatic  ducts  (ductus  periliimphatici) . 

(o)    C'oclileai-   duct    (ductus   cochlearis)    (0.   T.   membranous   cochlea,   or 
scala  media). 

(oa)    Unpular  blind  sac  (caecum  cupidare). 

(oh)    \'estibular  Ijlind  sac   (caecum,  reslihulare). 

(oc)    Hasilar  layer  (lamina  basilaris). 

(od)    \'eslibular    meudirane    of    Reissner    (membrana    vestibularis 
{Itcissncri]  ) , 

(oc)    Sjiii'al  linamenl  nf  cochlea   {Lif/.  spir((le  coclilcae). 

(of)    Spii'al   |)roiiiinence   (prominentia  spiralis). 

(ofi)    A'ascular  slrijie  (stria  vascularis) . 

'  For  an  aci'onni  of  Ihc  bhuKl  sup])ly  of  the  innei-  ear,  consnlt  "  The  Pislri- 
bulion  of  Ihc  l'>l(i(i(l-\'cssi'ls  in  the  Labyiinth  of  Ihe  Ear  of  Sns  scrota  donies- 
ticns,"  by  (!.  \<].  Sliaiiiban;^!!,  in  Decemiial  Publications,  "\'ol.  x.,  of  the  University 
of  Uliicav'o,  Univ.  of  Cliic.  Pi'ess,  li)0:!. 
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(oh)   Spiral  sulcus  (sulcus  siyiralis). 

(oi)    Tympanic  lip  (labium  tympanicum). 

(oia)   Openings  for  nerves  (foramina  nervosa), 
(oj)    Vestibular  lip  (labium  vestibulare). 
(ok)   Spiral  ganglion  of  cochlea  (ganglion  spirale  cochleae), 
(ol)    Spiral  organ  of  Corti  (organon  spirale  [Cortii]).    (Fig.  197.) 
(p)   Vessels  of  internal  ear  (vasa  auris  internae).     (Cf.  articles  by  Sieben- 
manu  and  by  Shambaugb.) 

Fig.  196. 


I  — 


Section  through  the  cochlear  region  of  the  labyriiithus  o.s.seus  et  memhranaceus  of  a  guinea-pig. 

;,  scala  vestibuH  ;  m,  labium  Testibulare  of  the  limbus ;  n,  sulcus  spiralis ;  o,  medullated  peripheral 
fibres  arising  from  cells  in  the  ganglion  spirale  and  being  distributed  to  the  organon  spirale  (Cortii) ; 
p,  perikaryons  in  the  ganglion  spirale  ;  q,  blood-vessel :  a,  bone  ;  6,  membrana  vestibularis  (Reis.sneri) ; 
Dc,  ductus  cochlearls  ;  d,  Corti's  membrane  :  /,  prominentia  spiralis ;  /(,  ligamentum  spirale  cochleae  ; 
i,  lamina  basilarls ;  t,  scala  tympani.  { .ifter  A.  A.  Boehm  and  II.  von  Davidoll,  Lehrbuch  der  Histologie 
<ies  Menschen,  etc.,  Wiesb.,  1.S9.5,  S.  3G2,  Fig.  24:>.) 


Arteries. 

(pa)   Internal  auditory  artery  (^4.  anditiva  interna). 
Of  what  is  it  a  branch? 
(paa)   Vestibular  rami  (rami  vestibulares) . 
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(pab)    Cochlear  ramus  {ranius  cochleae). 

(l>ac)   Arterial  glomeruli  of  cochlea  (glomeruli  arteriosi 

cochlear). 
Veins. 

[pb)    liilernal  auditoiy  veins  (Vv.  auditivae  internae). 

Of  "vvhat  are  they  tributaries'? 
(pha)    S]>iral  vein  of  mndi(.»lus   (1'.  spiralis  modioli). 

[pbaa)    Proniiiienl  vessel   {vas  prominens). 
{■phb)    A'esti]mlnr  veins  {Vv.  vestilndares). 
[pbc]    A'ein   of   aqueduct    of   vestil)ule    ( F.    aquaeditctus 

vestibnli). 
iphd)    A'ein    of    canaliculus    of   cochlea    ( V.    canaliculus 

cochleae). 


Fid.   1!T 


VC    ^ 


Spiral  nrsran  o[  Corti  of  tho  ductus  coc; 
rf,  medullatofl  distal  pmcL'SSt-s  of  liipulnr  norvc 
labium  tympariicnm  giving  pas.sjtgo  ir.  ;i  liundlc  i.f  t 
lamina  basilaris ;  r,?,  yas  spirale :  ;X  inliTunl  snp[ni 
with  the  epithelium  of  the  sulcus  spiralis  ;  p,  intiTu; 
external  pillar  with  its  external  basal  <-ull.  //  ;  l.  :.  ,;, 
arriving  at  the  surface  of  Corti's  organ,  there  attarl 
porting  cells  which  diminish  in  height  toward  tin'  r 
the  cells  of  Claudius  ;  Jc,  epithelial  cells  of  tho  sn-cul 
upper  end  of  which  is  hidden  by  the  "head"  ni'  tli 
external  hair  cell ;  '"'.  >:' .  r' ,  hairs  of  thrrr  cxtrrnul 
spiral  cord  of  nerv'e  distributiim  :  the  "  (uinu'l  cm]  ' 
space;  N,  Nuel's  space.     (After  (i,  E.ctzius.  fr(>ra  A,  I 


ilearis  in  transverse  or  radial  sectinn. 
ci.'Ils  in  ganglion  spirale  ;  /,  foramen  nervosum  in 
!<:■  cochlear  nerve  fdjres  :  tb,  tympanal  covering  of 
ting  cells  which  on  the  left  side  are  continuous 
1  pillar  with  an  inner  l.tasal  cell  (b)  next  to  it ;  p', 
ni.'iters'  snj.j.urting  ei'lls  ^^■ith  plialangcal  processes 
led  ti.i  the  lamina  ri'ticularis,  r :  If.  Hensen's  STip- 
iglit  side  of  the  figure  and  ari'  crmtinuous  with  C, 
(.■d  "  layer  of  granules  "  ;  /.internal  hair  cell,  the 
'internal  I'illar;  /',  hairs  of  internal  hair  cell;  f, 
lair  ri.ois  ;  II,  //I  tit  11^.  various  cross-sections  of  the 
exti.'ods  fn.in  y/'  ti •  ii-  as  a  radial  bundle  ;  ^  tunnel 
anher'x  text-book,  1S9S,  S.  81S,  Fig.  7-13.) 


The  student  should  now  make  careful  drawings  of  sections 
made  in  various  directions  througlt  luacerated  temporal  bones, 
labelling  correctly  the  different  structures. 
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DISSECTION    OF    THE    THORAX 

WALLS    AND   A^ISCERA    OF    THORAX. 

Before  beginning  tlie  dissection  of  tlie  tliorax,  tlie  student 
should  review  tlie  thorax  in  the  articulated  skeleton.    Examine — 

(a)  Cavity  of  thorax  (cavum  thoracis). 

(b)  Superior   aperture   of   thorax    (apertura   thoracis   superior)    (0.    T. 

inlet  of  thorax). 

(c)  Inferior  aperture  of  thorax  (apertura  thoracis  inferior)   (0.  T.  outlet 

or  base  of  thorax). 

(d)  Costal  arches  (arcus  costarum). 

(e)  Intercostal  spaces  (spatia  intevcostalia). 
(/')    Infrasternal  angle  (anejulus  infrasternalis). 
ig)   Pulmonary  groove  (sulcus  pulmonalis). 

Thoracic  Walls. 

The  dissector  of  the  upper  extremity  and  the  dissector  of  the 
abdomen  will  have  left  certain  structures  still  attached  to  the 
walls  of  the  thorax.  Of  these  should  be  noticed  the  Mm.  pec- 
toralis  major,  pectoralis  minor,  serratus  anterior,  rectus  abdomi- 
nis, obliquus  externus  abdominis,  latissimus  dorsi,  subclavius, 
scalenus  posterior;  remove  all  these  except  the  M.  scalenus  pos- 
terior, and  so  expose  completely  the  arcus  costarum  and  the  Mm. 
intercostales.  Preserve,  however,  the  rami  cutanei  laterales  and 
rami  cutanei  anteriores  of  the  Nn.  intercostales,  as  well  as  the 
perforating  rami  of  the  A.  mammaria  interna. 

Intercostal  Muscles  (Mm.  intercostales). 

Clean  carefully  and  study  the  form,  position,  origin,  inser- 
tion, action,  and  innervation  of  the — 

(a)    External  intercostal  nniscles   (Mm.  intercostales  cxteriii). 

(Observe  anteriorly  I  lie  external  intercostal  ligaments  (Jigamenta 
intercostalia  externa)   (O.  T.  anterior  intercostal  membrane).) 
(6)   Internal  intercostal  muscles  (Mm.  intercostales  interni). 

Bring  them  into  view  by  dividing  in  all  the  spaces  the  Mm. 
intercostales  externi  and  Ligg.  intereiistalia  externa  along  their 
inferior  margins  and  reflecting  them  upward.  Avoid  injury  to  the 
Aa.  intercostales.  Obsei-ve  the  internal  interco.stal  ligaments  (liga- 
menta  intercoslalia  interna)  (0.  T.  posterior  intercostal  mem- 
branes). 
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Intercostal  Nerves  (Nn.  intercostales).     (Vide  Fig.  198.) 

The  intercostal  nerves  sliould  now  be  studied.  Each  nerve 
runs  on  tlie  internal  surface  of  a  rib  near  the  lower  margin  iu 
tlie  sulcus  eostae,  along  witli  the  V.  and  A.  intercostalis.  The 
nerve  may  be  brouglit  into  view  by  ])ulling  downward  upon  the 
ramus  cutaneus  lateralis.  Follow  two  or  three  of  the  nerves 
from  their  origin  to  tlieir  termination.    Note  that  the  Nu.  inter- 


Nervus  spinalis  1  thoraealis") 


Ganglion  spiuali; 
Radix  posterior^    S 


Fig.  19S. 

Rjimus  cntaneus  dorailis  (medialis) 

Kamus  cutaneus  dorsalis  (lateralis) 

,Uamus  muscularis 
^T-iamus  posterior  of  the  X.  thoracalis 
Ramus  anterior  of  the  N.  thora- 
ihs  (iRFvus  iTitercustalls) 

■Rami  musculares 


Medulla  spinalis- 


Radix  antennr-' 


Ramus  euinmiinn  au^*' 

Gan^dion  trunei  .sympathiei  ii 
crosK-seetion 


-Ramus  posterior 
of  the  ramus  cuta- 
neus lateralis 


, Kamus  putaneus 
lateralis 


^Ramiis  anterior  of  the 
W    "        ramus  eutaneus 
lateralis 


][  iiiius  cutaiicus  anterior  with  a  medial  and 
a  lateral  liranch 

The  fonrse  and  branrhjii-  of  ;,  thuraeie  nerve,  ncrvus  tlwracicu.^,  in  a  se^^nient  .if  the  body. 
Sehematir.     (AlterToldt,  Ana(.  Atla.s,  WicTi,  V.m,  :]  Autl.,  ]>.  MO,  Fig.  iLiiU.) 

costales  are  really  tlie  anterior  rami    {idnii  ((nicriorcs)   of  the 
thoracic  nerves  (.V;^  fliontctdcs).    Study  the  I'ollowuig  l)ranches: 

{a)    .l\liis('iii;n'  i';iii)i    {raiiii  niHsc/ilarcs) . 

{^')    lj.-i(rr;il    ciilai  icons    i-:iiiiiis    ( ramus     riihrnciis     la  I  cm!  is    [jicchirtflis    et 

ajHl(>iiiiinil/s  I  ). 
{(■)    A  ti(ri'i(M'   ciil.-itMMMis    carnus    ( ironuv   culaitriis   anterior    [pccioralis   et 

ahdoiii ii/ifJis \ ). 
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Intercostal  Vessels. 

Study— 

(a)   Highest    intercostal    arterj^     (^L    inter costaUs    suprema),    from    the 
truncus  costocervicalis  of  the  A.  subclavia. 
[aa]   Dorsal  rami  (rami  dorsaJes). 
(ah)   Spinal  rami  (rami  spinales). 
(h)   Intercostal   arteries    (Aa.    inter  cost  ales)    (vide   Fig.   198),   from   the 
aorta  thoraealis,  and  hence  often  called  ''  aortic  intercostal 
arteries.'^     The  posterior  relations  and  posterior  branches 
may  be  better  studied  later. 

Fig.  199. 

Muscle  twig  of  the  ramus  posterior  of  the  A.  intercostalis 


Mtii,  inuUifidusand  '^fmispinalis 

Rami  cutanei  dorsalcs 
(mediales)  '^ 


Ramus  spinalis 
Ramus  posterior  of  the  ^ 
A.  intercostalis 


Ramus  dorsalis  of 
the  anterior  branch 
of  the  A.  interoostulis 

Ramus  anterior  of  the 
A.  intercostalis 

A.  intercostahs 

Aorta  thoracalis" 


Ramus  cuUmeus  dorsalis  (lateralis) 

Ramus  dorsalis  of  the 
anterior  branch  of  the  A.  intercostalis 

^  Musdr-hiyer  of  the  trunk,  for 
^  til''  upper  extmriitij 

M.  iiitcrcodalis  ext/^rnus 

The  branch  of  the  A.  in- 
^.tercostnlis,  \vhieh    runs 
along  the  next 
lower  rib  A.  inter- 
costalis 
-1/.  siibcostalis 

.M.  intrrrof^talis 
internna 


-Ramus  posterior 


Arteriae  mediastinales  anteriores 


_.  Ramus  anterior 


Ramus  cutaneus  latera- 
lis (pectoralis) 


""-- Ramus  intercostalis 

M.  trnnsvfrsus  thoracis 
--A.  mammaria  interna 
Ramus  pcrforans 


Rami  sternales 


The  branching  of  the  arteries  of  the  body-wall.    Schematically  represented  in  a  segment  of  the 
thorax.     {After  Toldt,  Anat.  Atlas,  Wien,  1900,  2  Aufl.,  p.  571,  Fig.  947.) 


(ha)   Posterior  rami  (rami  posterior es). 

(baa)    Spinal  ramus  (ramus  spinalis). 

(hah)   Muscular  rami  (rami  7nusculares) , 

(hac)   Medial  cutaneous  ramus  (raymis  cutaneus  mediaUs). 

(bad)   Lateral  cutaneous  ramus  (ramies  cutaneus  lateralis). 
(6&)   Anterior  rami  {rami  ayiter io res). 

(hha)   Muscular  rami  (rami  muscuJares). 
2() 
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(bbb)    Lateial  cutanccms  rami  (rami  cutanei  lalerales  [pec- 
torales  i-i  abdominales]). 

[bbba]  Posteriur  ramus   (ramus  posterior). 

(bbbb)  Anterior  ramus   (ramus  anterior), 
(bhbc)    Lateral   maumuiry   rami    (rami    mammarii 

lalerales) . 
(bhe)   Anterior   cutaneous    rami    (rami    eulanei   anteriores 
[jieetorales  et  abrluminales]) . 
(be)   Medial  mammary  rami  (rami  mammarii  mediules). 
[c)   Intercostal  veins  (Vv.  intereostales) . 

Note   that   they   run   above   the    arteries   in   the   sulci   costarum. 
Their  posterior  relations  will  be  studied  later. 

Internal  Mammary  Artery  (A.  mammaria  interna).     (Vide  Fig.  9.) 

Remove  the  intercostal  muscles,  but  work  most  cautiously, 
and  be  sure  to  avoid  injury  to  the  subjacent  pleura,  which  must 
be  preserved  intact  and  left  undisturbed  in  contact  with  the 
internal  surface  of  tlie  ribs.  Clean  the  A.  mammaria  interna  and 
the  outer  surface  of  the  ]\L  transversus  thoracis.  Observe  how 
far  down  the  pleura  passes  in  the  recess  between  the  diaphragm 
and  the  costal  arches.  Below  the  pleura  do  not  mistake  the  dia- 
phragm for  unremoved  intercostal  muscles. 

Examine  the  following  branches  of  the  A.  mammaria  interna: 

(a)  Sternal  rami  (rami  sternales) . 

(b)  Perforating'  rami  (rami  perforaiites) . 

(ba)  Manmiary  rami  (rami  mammarii). 

(bb)  Muscular  rami  (rami  museiilares) . 
(he)    Cutaneous  rami  (rami  eulanei). 

(c)  Intercostal  rami  (rami  iiilerenslales)    (0.  T.  anterior  intercostals). 

(d)  Musculophrenic  arteiy  (A.  ni uneulophreniea) . 

(e)  Superior  epigastric  artery  (^i.  epigastriea  superior). 

Note  that  {d)  and  (e)  are  terminal  branches,  the  bifurcation 
usually  occurring  in  the  sixth  intercostal  space;  the  sixth  costal 
.cartilage  may  be  excised  in  order  to  disjila}'  this  better.  The 
anterior  media.sthuil,  thymic,  hromhinl,  and  p<- ricdyfUacoplirenic 
branches  of  the  internal  mammary  artery  cannot  be  studied  until 
later. 

Transverse  Muscle  of  Thorax  (M.  transversus  thoracis)    (O.  T.  Tri- 
angularis Sterni). 

Study  this  nniscle  as  far  as  is  ])Ossible  at  the  present  stage  of 
the  dissection,    it  will  be  better  exposed  later. 
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THORACIC    CAVITY  (CAVUM   THORACIS). 

It  is  well  to  precede  the  dissection  of  this  region  by  the  study 
of  a  frozen  or  formalin  section  i  through  the  thorax,  a  little  below 
its  middle,  in  order  that  the  general  relations  of  the  thoracic 
viscera  to  one  another  may  be  understood.-     (Vide  Fig.  200.) 


Fig.  200. 

Processus  spinosus  vertebrae  tlioracalis  V. 

Oesophagus  | 

V.  nzyr/us  \      ,         ' 

Lymphorjlandiil  it  bionchiale^ 

Bronchus  dexter 

A.  pulnionalU  {raihus      \/^^^^^^I^ 
elexter)  ,^^S 


CaTUm  mediastinalc  posterius 
Pic  ui  I  ru(  diastinihs 
Pleura  costahs 

n<hns 


loitu  ih 


Bronchus  sinister 
Puljno  sinister 
(lobus  inferior) 


Pulmo  dex 

y.  cava  superior  /  '  \ 

Anricxda  Corel  is  dextrei  ■'  ' 

Btdb/is  aoriae'  ; 

Cartilario  costaiis  II. 

Cavum  mediastinalc  anterius 


Mamma 


\      \        '•  A.  pidmoiKdis 

Pleura  mediastinalis  (pleura  peri- 
Pcricardiiciii  cardlaea) 

'Sinus  costomcdiastinalis 
SiincfiondrosLS  stcrnalk  proxiitwlis 


Horizontal  section  of  the  body  between  the  bodies  of  the  fiflli  and  sixth  tlioracic  vertebrae. 
Toldt,  Anat.  Atlas,  Wian,  1900,  'Z  Autl.,  p.  455,  Fig.  773.) 


(After 


Pleura. 

The  student  has  to  study — 

(a)  Ptilnioiiary  pleura  (pleura  pulmonalis). 

(b)  Parietal  pleura  (pleura  parictaUs) . 

Between  (a)  ami  (h)  is  the  cavity  of  the  pletira  (cavum 
plcjirac) . 


"  See  foot-note  on  making  section.?,  p.  471. 

^  The  student  is  strongly  advised  to  study  a  series  of  cross-sections  through 
the  trunk  of  a  human  being;  in  this  work  he  will  find  the  plates  and  descrip- 
tions by  Dr.  Potter,  of  St.  L(uus,  of  great  help;  these  are  published  under  the 
title  "  Topographical  Anatomy  of  the  A'iscera  of  the  Thorax  and  Abdomen,"  in 
the  "  Univei-sity  Studies  of  the  rniversily  of  Missouri,  1904." 
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(ba)  Costal  pleura  (pleura  costalis). 

(bb)  Mediastinal  pleura  (pleura  mediastinaJis). 

(be)   L>iapliraj;iuatic  pleura  (pleura  diaphragmatiea). 

The  external  surface  of  the  pleura  costalis  has  heen  exposed 
already  by  the  dissection.  The  loose  areolar  tissue  between  the 
pleura  costalis  and  the  Mm.  intercostales  iuterni  and  internal 

Fig.  201. 


Puw'-f'iit.s  in  sliTDum  in  riiinninKl^fiin's  inetli'nl  of  npL'nin^'  tin.'  luite'ridr  mr<Iia.stiiunn. 


surface  of  the  costal  arclies  is  a  part  of  the  endothoracic  fascia 
{fascia  endotJi'Oracica). 

The  mode  of  reflection  baclvward  of  the  pleura  on  each  side, 
from  the  posterior  aspect  of  the  sternum,  nuiy  now  be  investi- 
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gated  by  tlie  method  devised  by  Sir  William  Turner.     (See  Fig. 
201.) 

Saw  through  the  sternum  as  follows  : 

(1)  Transversely   through   manubrium   sterni   on   a   line   connecting   the 

lower  margins   of   the   ineisvirae   oostales   I., — i.e.,  parallel  to   the 
lower  margins  of  the  first  pair  of  costal  cartilages. 

(2)  Transversely  through  the  lower  part  of  the  corpus  sterni,   midway 

between  incisura  eostalis  V.  and  incisura  costalis  VI. 

(3)  Obliquely,   almost  vertically,   from  the  inferior  transverse  cut   near 

the  left  margin  of  the  sternum,  upward  to  the  middle  of  the  supe- 
rior transverse  cut. 

The  saw  should  not  be  permitted  to  pass  through  the  perios- 
teum on  the  back  of  tlie  sternum ;  this  is  to  be  cautiously  divided 
with  a  scalpel. 

Gently  sei^arate  the  two  lateral  portions  of  the  central  piece 
of  the  sternum;  observe  the  parietal  pleura  on  each  side  passing 
backward  towards  the  pericardium.  Insert  the  finger  between 
the  right  and  the  left  pleura,  and  pass  it  upward  and  downward 
through  the  loose  areolar  tissue  of  the  anterior  mediastinal  cav- 
ity {cavutn  mediastinale  anterius)  (0.  T.  anterior  mediastinum), 
between  them,  until  the  pericardium  is  exposed. 

Next  separate  the  pleura  costalis  from  the  ribs,  as  far  for- 
ward as  the  cartilages,  by  carefully  passing  the  index-tinger 
between  the  pleura  and  each  rib  and  running  it  backward  and 
forward ;  be  sure  not  to  detach  the  pleura  from  the  costal  carti- 
lages. Excise,  with  bone-forceps,  the  second,  third,  fourth,  tifth, 
and  sixth  ribs,  cutting  through  them  in  front  at  their  junctions 
with  the  costal  cartilages,  and  behind  as  far  back  as  is  possible. 
Leave  the  sternum  and  costal  cartilages,  with  adherent  pleura, 
for  the  present,  in  position. 

Cut  verticalh"  through  the  pleura  costalis,  midway  between 
spine  and  sternum,  from  level  of  eosta  II.  to  level  of  costa  VII. 
Make  two  transverse  incisions  medialward  for  a  distance  of  five 
or  seven  centimetres,  one  from  each  end  of  this  vertical  incision, 
and  reflect  the  large  flap  of  costal  pleura  medialward.  The 
cavity  of  the  pleura  (caviini  pleurae)  has  now  been  opened. 

Exploration  of  Pleural  Cavity. 

Pass  the  hand  into  the  cavimi  pleurae  and  trace  the  membrane 
(1)  in  a  transversal  direction,  (2)  in  the  vertical  direction.  Con- 
trol your  exploration  by  a  study  of  the  figures  in  atlases  and  by 
a  description  in  a  good  systematic  text-book.    Trace  the  parietal 
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pleura    in    its    costal,    diapliragiuatie,    and    mediastinal    parts. 
(Vide  Fit;-.  2112.)     Study— 

(a)    Pulmonary  ligament  Cliijamcnium  pulmonale)   (triangular  duplicature 
extending  from  liilus  of  lung  to  mediastinal  pleura). 

(h)   Dome  or  euj^ola  of  pleura  (cupula  pleurae). 
Examine  its  relations. 

(c)   Mediastinal  septum  (septum   mediastinale). 

(crt)   Anterior  mediastinal  cavity   (cavum  mediastinale  anterius). 
(eh)   Posterior  mediastinal  cavity   (cavum  mediastinale  posterius). 

Fig.  202. 


Pleura  costalis 


Lobus  sup  en  r^ 


Lobus  mediua 


Lobus  inferi<.)r 


Margo  inferiur- 
pulmonis 

Lower  limit  of 
pleura 


PKur  I  pulmonalis 


L  >bus  superior 


.Absolute  heart- 
dulness 


Lobus  iuf  erior 


Margo  inferior 

Lower  lirait  of 
pleura 


Boundarios  of  the  lungs  and  j.leura,  from  in  front.     Absolute  heart-dulness.     (After  Jocssel,  from 
Burdrl.-ben  jiud  Haeekel,  Atlas  der  Topi.g.  Anat.  des  Menseheu,  Jena,  lyui,  Fig.  98.) 

(d)  Tw(.)  parts  of  inediastiiuil  pleura. 

{(h(}   Pericai'diac  ])leiira    {pic urn  pcricardiaca). 
((Ill)    i\I(Mliasl  iual  Jaycrs   IhimiiNi.'  tnr<!i<isl  i)/(il<\s) . 

(e)  Siliiisi'S  ni'  Die   (dciii'a    [sitms  plrKrar). 

{cii)    Plii'eiiicoroslal  sinus   {s/i//is  pJi rrnlnK-nsliilis). 
{eh  )    Cnsli  lined  jasi  in  a  I   sinns    {si}r/(s   costontcchaslinalis). 
if)    Adipi'se   f'nids   iplii'df  <f(l/p<>siir) . 

(fii)    I'leura!  villi   {  ri/H  ji!rin-aJcs). 
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Look  for  them  iu  the  sinus  phrenieoeostalis  and  at  the 
junction  of  the  pleura  mediastinalis  with  the  pleura  dia- 
phragmatica. 
(g)   Differences  between  lines  of  pleural  reflection  on  right  and  left  sides. 

Removal  of  Central  Portion  of  Sternum. 

Carefully  remove  the  portion  of  the  sternum  between  the 
superior  and  inferior  transverse  cuts,  with  costal  cartilages  at- 
tached, but  save  the  piece  for  the  study  of  tlie  sternocostal  articu- 
lations later.  Separate  the  pleura  pericardiaca  (of  the  pleura 
mediastinalis)  from  the  side  of  tlie  pericardium.  The  following 
structures  become  visible : 

(a)  Phrenic  nerve  (N.  phrenicus). 

(b)  Branches  of  A.  niaunuaria  interna. 

(ba)   Pericardiacophrenic  artery  {A.  pericardiacophrenica)    (0.  T. 

arteria  comes  nervi  phrenici). 
(bh)   Anterior  mediastinal  arteries  (.la.  mediastinales  anteriores). 
(be)   Thymic  arteries  (Aa.  tliymicae). 
(bd)   Bronchial  rami  (rami  hronchiales). 

Fig.  203. 


The  lungs  seen  from  in  front.     .■^,  lobus  siij.eri.jr  ;  «-,  Icbiis  meaius  ;  i.  lobus  inferior,     l  From 
Ge.genbaur,  Lerllb.  der  Anat.  <les  Menselr.,  Leipzig,  IS'.l'J,  7  Auli.,  I'A.  ii.  p.  HI,  Fif.  4:i2.) 


Lungs  (Pulmones).     (Figs.  202  and  203.) 

The  right  lung  (puhno  dexter)  and  the  left  lung  (pulmo  sin- 
ister) may  next  be  studied.  A\' ith  the  consent  of  the  dissector  of 
the  head  and  necli  inflate  the  lungs  with  air.  Do  this  by  inserting 
the  nozzle  of  the  bellows  in  tlie  cervical  portion  of  the  trachea. 
After  inflation  ligate  the  trachea.  Now  study  the  external  form 
of  each  lung,  com]-)aring  the  findings  in  the  cadaver  with  atlas 
illustrations,  text-book  descriptions,  and  the  His-Steger  models. 
In  each  lung  study  the  following: 
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(a)  Apex  (if  lung  (apex  puhnon-is). 

(b)  Base  <i£  lung  (basis  pulmonis). 

(c)  CdStal  surface  (fades  costalis)    (0.  T.  outer  surface  of  lung). 

(d)  Mediastinal  surface   (fades  mediastinaUs)    (O.   T.  inner  surface  of 

lung). 

(c)  Diaphragmatic  surface  (fades  diai>hraijmaliea). 

(/')  Anterior  ))order  or  margin   (inargo  anlerinr). 

(g)  Inferior  border  or  margin  (margo  inferior), 

ill)  Hihis  of  lung  (lulus  ^Julynoitis) . 

(i)  Root  of  lung  (radix  pulmonis), 

(j)  Cardiac  impression  (impressio  cardiaca). 

(A:)  Subclavian  gi-oove  (sulcus  suhclavius). 

(I)  Interlobar  incisure  (incisura  interloharis). 

The  student  should  next  pay  attention  to  the  differences 
between  the  right  lung  and  the  left.  Which  is  the  larger  ?  Which 
is  the  shorter  and  wider?    Why  should  it  be  so? 

In  the  right  lung  observe  tlie  form,  position,  and  boun- 
daries of — 

(a)  Superior  lobe  (lobus  superior). 

(b)  Middle  lobe  (lobus  medius). 

(c)  Inferior  lobe  (lobus  inferior) . 

In  the  left  lung  studj' — 

(a)    Superior  lobe   (lobus  superior). 
(6)   Inferior  lobe  (lobus  inferior). 

(c)  Cardiac  notch    (incisura  eardiaca). 

(d)  Lingula  of  lung  [lingula  pulmonis). 

Root  of  Lung  (Radix  pulmonis). 

Strip  tlie  pleura  off  the  root  of  the  lung;  study  the  relations 
of  neighboring  structures  to  the  root.    Observe — 

On  both  sides. 

In  front  of  the  root : 

(a)  Anterior  pulmonary  plexus  of  N.  vagus  (plexus  pulmonalis  an- 

terior). 

(b)  I'hi'cnie  nei'\'('   {N.  plircnirus) . 

((■)    Pericardiacophrenic  artery   (.1.  perieardiacophrenica). 
Behind  llie  7-oot : 

(fi)    Vagus  nerve  (N.  vagus)    (O.  T.  ]ineumogastric). 

(b)    Postei'ior  pulmonary  plexus  of  N.  vagus  (plexus  pulmonalis  pos- 
terior). 
Below  I  he  rodt: 

(a)   Broad  ligament  of  lung  (ligamcnlum  latum  pulmonis). 
On  right  side. 

(a)    Azygos  vein  (Y .  o.~ggos)   (O.  T.  V,  azygos  major). 
(6)    Superior  vena  cava  (F.  cava  sriperior). 
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On  left  side. 

(a)  Arch  of  aorta  (arcus  aortae). 

(b)  Descending  aorta  {aorta  descendens). 

The  student  should  next  undertake  the  dissection  of  the 
structures  in  the  root  of  each  lung.  Isolate  them  in  the  following 
order : 

(a)   Anterior  pulmonary  plexus  (plexus  pulmonalis  anterior), 
(h)   Posterior  pulmonary  plexus  (plexus  pulmonalis  posterior). 

To  expose  this,  throw  the  lung  medialward  over  the  pericardium 

and  remove  the  pleura  from  the  back  part  of  the  radix  pulmonis. 

Secure  the  N.  vagus  and  follow  it  into  the  plexus. 

(c)  Bronchial  arteries  (Aa.  bronchiales) ,  from  the  aorta  thoracalis. 

(d)  Pulmonary  artery  (A.  pulmonalis). 

(da)  Right  ramus  {ramus  dexter). 

(db)  Left  ramus  (ramus  sinister). 

(e)  Pulmonary  veins  (venae  pulmonales) . 

(ea)  Right  pulmonary  veins  (Vv.  pulmonales  dextrae). 

(eb)  Left  pulmonary  veins  (Vv.  pulmonales  sinistrae). 

(f)  Bronchus,  right  and  left  (bronchus  [dexter  et  sinister]). 

(fa)   Bronchial  rami   (rami  bronchiales).     (Vide  Fig.  216.) 

(faa)  Eparterial  ramus  (ramus  hronchialis  eparterialis). 

(fab)  Hyparterial   rami    (rami  bronchiales  hyparteriales). 

(g)  Bronchial  lymph-glands  (lymphoglandulae  bronchiales). 

Isolate  these  parts  thoroughly  and  clean  each  structure;  it 
may  be  necessary  to  remove  the  bronchial  hnnph-glands  in  order 
to  expose  the  vessels  and  bronchi  adequately.  Fix  in  the  memory 
the  relations  of  bronchus,  artery,  and  vein,  from  before  back- 
ward and  from  above  downward,  on  each  side. 

Phrenic  Nerve  and   Cardiac  Plexus    (N.  phrenicus   and  plexus   car- 
diacus). 
The  phrenic  nerve  should  be  followed  upward  and  downward 
on  each  side,  and  the  differences  in  relations  on  the  two  sides 
studied.    Isolate  the  following  branches  of  the  N.  phrenicus  : 

(a)  Pericardiac  ramus  (ramus  pericardiacus). 

(b)  Phrenico-abdominal  rami  (rami  phrenicoabdominales). 

In  dissecting  out  the  cardiac  plexus  of  nerves  {plexus  car- 
diacus)  in  the  concavity  of  the  aortic  arch,  follow  down— 

(a)  Superior  cardiac  nerve    (N.   cardiacus  superior),  from   the   cervical 

sympathetic. 

(b)  Inferior  cardiac  ramus  (ramus  cardiacus  inferior),  from  the  left  N. 

vagus. 
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These  will  be  found  iipou  the  arcus  aortae  between  the  N. 
vagns  and  the  N.  phrenicus.  Un  dissection  of  the  plexus,  look 
for  the  cardiac  ganglion  of  Wrisberg  {ganglion  cardiacum 
[]y rishergi] ). 

Pericardium. 

Clean  the  external  surface  of  the  pericardium  thoroughly; 
observe  the  ligaments  which  connect  the  pericardium  to  the  ster- 
num {ligamenta  ste mope ricardiaca) .  Examine  the  exact  rela- 
tions of  the  pericardial  sac  to  the  diaphragm.  Compare  the 
general  relations  of  the  pericardium  in  the  cadaver  with  the  de- 
scription in  a  good  text-book. 

Fig.  204. 


Pulmonary  arteries. 


Pulmonary  veins 


Veins  of  the  body 


Lymph-channels, 


Arteries  of  the  body 
Intestine 


Schematic  representation  of  the  vascular  system  with  the  lymph-  and  chyle-vessels.     (After  Gegenbaur, 
Lehrl..  (ler  Anat.  des  Mcnsrh.,  Leipzig,  l.S'Jil,  7  Aufl.,  IJd.  ii.  p.  20:!,  Fig.  49.S.) 

Open  the  pericardium  by  a  crucial  incision,  making  a  vertical 
cut  through  it  from  the  aorta  to  the  diaphragm  and  a  transverse 
cut  in  a  line  from  the  middle  of  the  root  of  one  lung  to  that  of  the 
other.    Examine — 


ia)  Paidetal  iiericavfliiiiii    iprrirard'mm). 

(h)  Visceral  peiicardiiiiii   {rpii-iinliiiiii ) . 

(r)  I'rric.-ii'(li;il   lliiid    (li(iiiiir  /irricdrilli). 

((I)  Ti-an,^\fi-sij  sinu.s  (if  ]jerii'ai'diiiiii   (siims  I rciii-svcrsus  pcnVfliri?/*)- 
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Ascertain  exactly  the  distribution  of  tlie  pericardium  at  the 


base  of  tlie  heart  and  about  the  great  vessels. 


Thymus. 

The  appearances  will  vary  according  to  tlie  age  of  the  individ- 
ual.   If  the  cadaver  be  that  of  a  child,  study  the  following : 

(a)   Right  and  left  lobes  (lobi  dexter  et  sinister). 
(&)    Central  tract  (tracttis  centralis). 
(c)   Lobules  of  thymus  (lohuli  thymi). 


Fig.  205. 


Ductus/  dexter 
Cuvieril  sinister. 


V.  cardinalis 
dextra 


V,  jugularis  externa- — 
V.  jugularis  interna 

■  V.  sutjclavia 

sinistra        V.  subclavia/"' 
dextra 

V.  cava  superior 
Sinus  eoronarius  cordi.s- 

•V.  cardinalis 
sinistra 


V.  azygos)       .--' 


anonyma  sinistra 


■■■-V.  hemiazygos 


Diagrams  of  A,  the  prlmitlye  anlage  of  the  rcnous  system  of  the  body  and  B,  the  formation  of  the 
system  of  the  v.  cava  superior.  (Ratlike's  schema  with  slight  alterations  by  F.  Hochstettcr.)  lAfter 
Toldt,  Anat.  Atlas,  Wien,  1900,  2  Aufl.,  p.  .563,  Fig.  939.) 


Great  Veins  of  Thorax  and  their  Tributaries.     (Vide  Fig.  205.) 
Remove  the  thymus  or  the  fat-body  representing  it ;    dissect 


out  the  great  veins  of  the  thorax. 


Glean  and  study — 


(a)   Superior  vena  cava  (F.  corn  superior). 

(aa)   Right  and  left  innominate  veins    {Vv.   anonymae  dextra  et 
sinistra) . 
(aaa)   Inferior  thyreoid  veins  (Vv.  thyreoideae  inferiores). 
(aah)   Lowest  thyreoid  vein  ( F.  thyreoideae  ima). 
(auc)    Thymic  veins  (Vv.  thymicae). 

(aad)  Pericardiac  veins  (  T'r.  pericardiacae). 

(aae)  Superior  phrenic  veins   (Vr.  phrenicae  superiores). 

(aaf)  Anterior  mediastinal  veins   (Vv.  mediastinales  ante- 

riores ) . 
(aay)   Anterior    bronchial    veins     (Vv.     hroiictiiales    ante- 

riores). 
(aah)   Vertebral  vein   (V.  vcrtcbralis). 

(1)   Deep  cervical  vein  (F.  eervicalis  profunda), 
(aai)   Internal  mammary  vein  (V.  mammaria  interna). 
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(1)  Subcutaneous  veins  of  abdomen   {Vv.  subcu- 

taneae  abdominis). 

(2)  Suiierior  epigastric  vein  (V.  cpigastrica  supe- 

riu  r ) . 
(aaj)    Highest  intercostal  vein    ( T'.   intercostalis  suprema) 
(0.  T.  left  superior  intercostal  vein). 
(ab)   Azygos  vein  ( T'.  az/igos)   (0.  T.  vena  azygos  major). 
Its  tributaries  can  be  studied  better  later. 
(b)    Inferior  vena  cava  (  T'.  cava  Inferior). 

Fig.  206. 


Yeua  cava  superior. 
fPulm 


<_)sti\iiii  art.-; 

[Aorta 

Ost.  atriovcntr.  dextrum 


Thorax  from  in  front  with  the  position  of  the  heart.  </.  At.,  right  atrium  :  (/.  T'.,  right  ventricle; 
s.  v.,  left  ventricle;  A.,  aorta;  P.,  A.  puLmonalis;  I-XII,  the  riUs.  (From  tiegenbaur,  Lehrb.  der 
Anat.  des  Mensch.,  Leipzig,  1899,  7  Aufl.,  Bd.  ii.  p.  221,  Fig.  514.) 

Heart  (Cor).     (Vide  Fig.  207.) 

Study  tliorouglily  its  form,  position,  and  general  relations. 
Examine  the  following : 

(a)   Ba.se  of  heart  {basis  cordis), 
{b)   Apex  of  heart  (apex  cordis). 

(c)  Right  arterial  orihce  {ostium  arteriosum  dextrum)   (O.  T.  pulmonary 

orifice). 

(d)  Left   arterial    orilice    (ostium    arteriosum    sinistriim)     (0.    T.    aortic 

orifice). 

(e)  Sternocostal  surface  (fades  slernoeoslalis)    (0.  T.  anterior  surface). 

(f)  Diaphragmatic  surface  (fades  diaplniKjinatiea)    (O.  T.  posterior  sur- 

face ) . 
{g)   Surfaces  of  chambers  of  heart. 

(ga)   Forechauibers   (atria  cordis)    (O.  T.  aniicles). 

(gaa)    liight   alriuin    {atrium    de.rtrum)    (0.    T.    right   au- 
ricle). 
(gaaa)    Rigiit    auricle    (auricula    dextra)     (0.    T. 
i-iglit  auricular  aiipendi.x). 
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(gab)   Left  atrium  (atrmm  sinistrum)   (0.  T.  left  auricle). 
(fjaha)   Left  auricle  (auricula  sinistra)  (0!  T.  left 
auricular  appeudix). 
(gh)   Ventricles  (rentricuU  cordis). 

(gha)    Right  ventricle   (ventriculus  dexter). 

(gbb)   Left  ventricle  (ventriculus  sinister). 

(h)   Coronarj'    sulcus     {sulcus    coronarius)     (0.    T.    auriculoventricular 

groove ) . 
(i)    Anterior  longitudinal  sulcus    (sulcus  longitudinalis  anterior)    (0.   T. 

anterior  interventricular  groove). 
(j)    Posterior  longitudinal  sulcus  (sulcus  longitudinalis  posterior)    (0.  T. 

posterior  interventricular  groove). 
(k)   Notch  at  apex  of  heart  (incisura  [apicis']  cordis). 

Fig.  207. 


Vena 
cava 
sup 


L]t,ain 
Bctalh 


Art.  pulm 
sin. 
Venae  pulm 
sin. 


Vena 

cava 

inf. 


\pex 


The  heart:  A,  from  in  front  and  somewhat  above  and  to  the  right;  B,  from  behind  and  somewhat 
below  and  to  the  left.  X3^.  (From  Gegenbaur,  Lehrb.  der  Anat.  des  Mensch.,  Leipzig,  1899,  7  Aufl., 
Bd.  u.  p.  208,  Fig.  502.) 


Blood-vessels  and  Nerves  of  the  Heart. 

In  the  sulci  on  the  surface  of  the  heart,  the  larger  trunks  of 
the  blood-vessels  will  be  found.  Remove  the  epicardium  over 
these  and  clean  the  vessels  of  adherent  fat.  The  nerves  are  ex- 
tremely delicate  and  difficult  to  isolate.    Study  the  arteries : 

(a)  Right  coronarj'  artery  of  heart  (^1.  coronaria  [cordis']  dextra). 

(aa)    Posterior  descending  ramus  (ramus  descendens  posterior). 

(b)  Left  coronary  artery  of  heart  (.4.  coronaria  [cordis]  sinistra). 

(ba)  Circumflex  ramus  (ramus  circumflexus). 

(bb)  Anterior  descending  ramus  (ramus  descendens  anterior). 

The  veins  of  the  heart  (Vv.  cordis)  should  next  be  examined. 
Pull  the  apex  forward  so  as  to  bring  the  diaphragmatic  surface 
into  view.    Examine — 
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(a)    (.'(ivniiary  sinus  (sinus  coroiiariiis). 

Open  it  with  scissors  tbrouglidnt  its  entire  leng'tli. 
(cm)    Large  vein  of  heart   (  I',  cordis  vuujna)    (0.  T.  great  cardiac 

vein). 
(ah)    Posterior  vein  of  left  ventricle   (V.  posterior   veiitricuH  sin- 

isiri). 
(ac)    Obli(|ne  vein   of  left  alrinni   (  V.  obliqua  atrii  siiiislri   [Mar- 
shalli]). 

Note  the  enihryi>logical  significance  of  this  vein.  Can 
yon  find  the  liganientnui  V.  cavae  sinistrae  in  the  fold  of 
epicardiiun  known  as  the  "vestigial  fold  of  Marshall"? 


Fir„  120S, 


Vena  azypos 


Atrium  siiiistnim 


V.  cava  superior 
.\reus  aortae 


\.  pulmonali-s 


V.  eava 
inferior 
Atrium  dex(rum 


Ventriculus  dextei 


Incisions  to  open  tlie  riKliI  atrium  of  Ihe  heart.     (After  Cunniugliam,  Man.  of  ITael.  Anat.,  Edinburgh, 
IMIll,  2i\  ed.,  vol,  ii.  p.  17,  Imk.  I.VJ.) 

(ad)    Middle  vein  of  heart   {  U.  cnnlis  iiinlia). 
(ac)    Small  \-eJii  .,t  lieari    (  I',  lordis  imrni). 

(b)  Anterior  veins  of  henii   (  I'r.  ,-or,lis  (iiilrrii}r,-s).  lo  rigid"  atrium. 

(c)  Smallest  veins  of  hi^art  (  \'r.  ronlis  iiiiii-iiiiac)    (O.  T.  Vv.  Thebesii). 
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The  nerves  of  the  heart  may  next  be  studied,  as  far  as  they 
can  be  made  out. 

(a)  Anterior  coronary  plexus  [plexus  coronarius  cordis  anterior). 

[b)  Posterior  c<.'ronary  plexns  (plexus  coronarius  cordis  poslerior). 

Cavities  of  Heart. 

Pull  the  heart  over  to  the  left  side  so  that  the  right  atrium 
will  be  fully  in  view ;   open  the  right  atrium  by  two  incisions, — 


Fig.  209. 
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Transition  of  the  peri- 
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V.  cava  inferior 
Yalvula  venae  cavae  (mfenons 
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1  (  ronana 
rtextia 

(  uvyis  anterior 

valvulae 

tricusjiidulis 

Septum 

V  en  trie  u- 

loriun 


Foramina  venarium  mnuin^rum  [Thebesn] 

sul(  u^  coronarius  i 

( (  usf  isjostcnor 


■\  ahuhie  tru.us].idahs 


Cuspis  mediahs 

Mm.  papillares 


,  the  right  side  of 


The  heart  seen  from  the  right  side.     After  hardeuinff  in  formalin  iu  distention    1 
the  right  atrium  and  ventricle  were  removed.     ^Xii.i  Toldt,  Anut.  Atlas,  AMeu,  1900.  2  Aufl.,  p.  549, 
Fig.  918.) 

(1)  an  almost  vertical  one  from  in  front  of  the  V.  cava  superior 
downward  and  a  little  backward  to  the  V.  cava  inferior,  and  (2) 
an  oblique  one  from  the  middle  of  the  vertical  incision  to  the  tip 
of  the  auricula  dextra  cordis  (0.  T.  right  auricular  appendix). 
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(Vide  Fig.  208.)     Clean  out  the  cavity  of  the  right  atrium  with  a 
wet  sponge. 

Right  Atrium  (Atrium  dextrum)    (O.  T.  Right  Auricle). 

Examine  the  endocardium  and  the  myocardium  of  its  wall, 
the  openings  of  the  V.  cava  superior,  V.  cava  inferior,  and  sinus 
coronarius.  Note  the  subdivision  of  the  right  atrium  into  two 
parts  by  the  terminal  sulcus  of  the  right  atrium  (sulcus  ter- 
miualis  atrii  dcxtri),  which  corresi)onds  to  the  terminal  crest 
{crista  tcrmiualis)  in  the  interior;  the  posterior,  medial  part  of 
the  atrium  is  called  the  venous  sinus  {sinus  vcnarum  [cavarum] ). 
Observe  the  exact  situation  of  the  right  auricle  {auricula  dextra) 
(0.  T.  right  auricular  a])pendix).  In  the  right  atrium,  examine 
also — 

(a)  Intervenous  tubercle  of  Lower  {tuherculllm.  intervenosum   [Loweri]). 

(b)  Septum  of  the  atria    {septum   atrioruiii)    (0.   T.   interauricular  sep- 

tum). 

(ba)  Membranous   part    of   septum   of    atria    (pars   memhranacea 

septi  atriarum  ). 

(bb)  Oval  fossa  (fossa  oralis) . 

(bba)   E(l,L;e   of   oval    fossa    (limbus   fossae   ovalis    [Vieiis- 
seni])    (0.  T.  annulus  ovalis). 

(c)  Valve  of  inferior  vena  cava   (ealvula  venae  cavae   [inferioris  Eusta- 

ehii])   (0.  T.  Eustachian  valve). 

(d)  Valve  of  coronai-j'  sinus  (ralrula  sinus  coronarii  [Thebesil])    (0.  T. 

eoronai'y  valve,  or  valve  of  Thebesius). 

(e)  Venous   ostium    of   right   ventricle    (ostium    venosum)     (0.    T.   right 

auriculoventrieular  orifice ) . 
(/)   Foramina  of  the  smallest  veins  (foramina  venarum  minimarum.  [T/ie- 

besii])    (0.  T.  foramina  Thebesii). 
(g)   Pectinate   ("comb-like")   muscles   (Mm.  peetinati). 

Right  Ventricle  (Ventriculus  dexter)  and  Pulmonary  Artery  (A.  pul- 
monalis). 

Cut  into  the  right  ventricle  by  a  vertical  incision  half  a  centi- 
metre to  the  right  of  the  sulcus  longitudinalis  anterior,  extending 
all  the  way  from  the  conns  arteriosus  to  the  facies  diaphrag- 
matica.  Make  carefully  a  second  incision  from  the  upper  end  of 
the  first  one,  transversely  to  the  right,  parallel  to  the  sulcus 
coronarius  and  one  centimetre  lielow  it.  (Vide  Fig.  210.)  Avoid 
injury  to  the  tricuspid  valve;  the  incision  may  be  controlled  by 
inserting  the  index-finger  of  the  left  hand  from  the  right  atrium 
into  the  ventricle  through  the  ostium  venosum.  Reflect  the 
V-shaped  flaj)  of  the  ventricular  wall  to  the  right  and  clean  the 
cavity  of  the  venti'icle  with  a  wet  s]ionge. 
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Study  the  sliape  and  general  relations  of  the  cavity  and  with 
the  aid  of  Fig.  209  examine  the  following: 

Fig.  210. 


V.  cava  superior 

Line  uf  rcllL'Ctioii  of_ 
tile  pericardium 


Atrium  dextrum 


Sulcus  coronarius 


Ventriculus  dexter 


Sulcus  lon^tudinalis 
anterior 


Ventriculus  sinister 


The  heart,  to  show  linos  of  incisions  to  open  the  right  ventricle. 


(a)   Arterial  cone  (conus  arteriosus). 

(6)   Supraventricular  crest  (crista  supravcntricularis) . 

(c)  Venous  orifice  (ostium  venosum). 

(ca)   Tricuspid  valve  (valvula  tricuspidalis)   (0.  T.  right  auriculo- 
veutricular  valve). 

(caa)  Anterior  cusp   (cuspis  anterior)    (0.  T.  infundibular 

eusp). 

(cab)  Posterior  cusp    (cuspis  posterior)    (0.   T.   marginal 

cusp). 

(cac)  Medial  eusp  (cuspis  medialis)   (0.  T.  septal  cusp). 

(d)  Papillary  muscles  (Mm.  papillares). 

(da)    Tendinous  cords  (chordae  tendineae). 
Is  there  a  "moderator  band"? 

(e)  Pulmonary  artery  (A.  pulmonaUs). 

(ea)   Right  ramus  (ramus  dexter), 
(eh)   Left  ranms  (ramus  sinister). 

(ec)   Ligamentum  arteriosuni  (ligamentum  arteriosum). 
27 
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Wliat   is    IIk'   iflation   of   this   lo    the    ductus    arteriosus 
[Botallt]  of  foi'tal  life'?     (Fi^.  211.) 
(/")    Arterial  urilice  of  riyiil  veiilricle  (ostium  arteriosum  ventriculi  dexlri) 
( O.  T.  j)iihii(iiiaiT  <iritiee). 
[fa)    Seuiikuiar  vah'es  of  juihuoiiary  artei-y   (valrulai'  scmilunares 
A.  jiiihiioiifdis) . 

(faa)  Anteiioi'   seaiihuiar   valve    (valvula   scmihmaris   an- 

terior). 

(fab)  Kii;lit  seiiiiluiiar  valve   {  ralrnla  semilunaris  dextra). 
(far)    Left  seiiiiluiiar  valve   [valriila  semilunaris  sinistra). 

Fic.  21]. 


Anria  (li'scciuk'n.s 
TMK  tlis  ji rti 'I'iosus 

V    imlmonalis 


Iluurt  of  a  fOftus  i>f  7  months.     [.     ([''rom  i  ii',L,'uliljaur,  Luhrb.  dcr  Aiiat.  dos  Menseh.,  Leipzig, 
1899,  7  ,\ull.,  JJd.  ii.  p.  -Si-l,  Fig.  r,21.) 

Slit  open  the  pulmonary  artery  between  the  anterior  and 
riglit  semilunar  valves.  Examine  the  nodules  of  tlie  semilunar 
valves  (noduJi  ralvulantm  semilunarimn)  and  the  so-called 
"  sails"  of  the  valves  {lanulae  valvularum  semilunarimn). 


Pulmonary  Veins  and  Left  Atrium. 

Tlie  pulmonary  veins  {T r.  pulmonales)  may  again  be  exam- 
ined. Note  the  differences  in  the  relations  of  tlie  right  pulmo- 
nary veins  {Vv.  pnlnioiKdcs  dextrae)  and  the  left  pulmonary 
veins  (Vv.  pnhmnuiU'.s  .siiiisl ntc) . 

( 'ut  through  the  vena  (•a\'a  inferior  and  turn  the  heart 
ujiwai'd.  ()bs(M\'c  the  entrance  of  the  venae  pulmonales  into  the 
left  atrium. 

'^riie  left  atrium  (nfriirin  .^iiiisfiirni)  (O.  T.  left  auricle)  may 
next  be  examinccL  Note  the  size,  shai)e,  and  ])osition  of  its 
aiii'iclc  {(mricuUt  sitiistra)   (().  'P.  left  auricular  ai»]HMidix). 

TuiTi  the  licart  well  to  the  right,  with  the  apex  forward. 
'M;\]«'  an  obli(nic  cut,  from  the  middle  of  the  i)osterior  margin  of 
tlie  atrium  })ehind,  forward  to  the  tip  of  the  auricula  sinistra. 
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Clean  the  cavity.  Observe  the  openings  of  the  pulmonary  veins 
and  the  opening  into  the  left  ventricle.  Examine  the  valve  of  the 
oval  foramen  {valvula  foniminis  oralis). 


Fig.  212 


Aorta  ascendens 


A.  pulmonalis 


V.  cava  superior 

V\    pulmoiialLs 


\trmni  sinistrura 
\    (  uv!i  iiil'erioi 


Vt'otru  ulus  sinister 


Incisions  to  open  the  left  atrium  and  veiitrirle  liy  Cu.i.ii.ibIiiiJi's  method,     (After  Cunningham, 
Man.  of  Pract.  Auat.,  E.liubur),'h,  1S96,  2d  ed.,  vol.  ii.  p.  58,  Fig.  Lsa.) 

Left  Ventricle  (Ventriculus  sinister). 

Note  its  shape,  size,  and  normal  position.  Observe  that  it 
forms  the  apex  cordis. 

Stand  upon  the  right  side  of  the  cadaver,  grasp  the  heart 
with  the  left  hand,  the  index-finger  upon  the  upper  i^art  of  the 
sulcus  longitudinalis  posterior,  the  thumb  upon  the  upper  part 
of  the  sufcus  longitudinalis  anterior.  Plunge  the  long  knife 
through  the  ventricle  from  a  point  below  the  thumb  one  centi- 
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metre  to  the  left  of  the  sulcus  longitudinalis  anterior  to  a  point 
beloTv  the  index-hnger  one  centimetre  to  the  left  of  the  sulcus 
longitudinalis  posterior.    Cut  through  to  the  apex,  the  incisions 


Fig.  213. 
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Trabecnlae  carneae 


The  heart  seen  from  in  front.  After  complete  hardening  distended  in  formalin,  the  anterior  part 
of  the  ventricles,  of  the  ascending  aorta,  and  of  the  pulmonary  artery  have  been  taken  away  by  a 
frontal  cut.     (After  Toldt,  Anat.  Atlas,  Wien,  lyou,  2  Aufl.,  p.  5ryj,  Fig.  'J2l.) 

running  along  lines  parallel  to  the  anterior  and  posterior  sulci 
and  about  one  eentimetre  distant  from  them.     (Vide  Fig.  212.) 

Clean  out  the  blood  and  injection  mass  and  examine  the  cavity 
and  walls  of  the  left  ventricle;  compare  them  with  those  of  the 
right. 
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Observe  the  fleshy  ridges  tind  cords  {trabecidae  carneae)  (0. 
T.  columnae  carueae),  the  papillary  muscles  {Mm.  papillares), 
and  tendinous  cords  {chordae  tendineae).  Here  again  are  two 
ostia,  one  venous  {ostium  venosum)  and  one  arterial  {ostium  ar- 
teriosmn)  ;  note  tlieir  relative  positions.  The  ostimn  venosum 
(0.  T.  left  auriculoventricular  opening)  is  guarded  by  the  bicus- 
pid or  mitral  valve  {valinda  hicuspidalis  [mit rails']).  In  it 
study — 

(a)   Anterior  cusp  (cuspis  anterior). 
(&)   Posterior  cusp  (cuspis  posterior) . 

Fig.  214. 


Cross-section  of  the  ventricles,  (.\fter  H.  v.  Meyer.)  a,  cavity  of  tlie  left  ventricle :  h,  cavity  of 
the  riglit  ventricle.  (From  Gegenbaur,  Lehrti.  der  Anat.  des  Mensch.,  Leipzig,  189a,  7  Aufl.,  Bd.  ii.  p. 
217,  Fig.  .511.) 

The  ostium  arteriosum  (0.  T.  aortic  opening)  is  guarded  by 
the  semilunar  valves  of  the  aorta  {valvidae  semUunares  aortae), 
to  be  studied  later. 

Septum  of  the  Ventricles  (Septum  ventriculorum). 

Study  its  anterior  and  posterior  insertions  and  examine  its 
thickness  in  different  parts.    Note — 

(«)   Muscular  septum  of  ventricles  {septum  musculare  ventriculorum). 

(b)  Membranous  septum  of  ventricles   (septum  membranaceum  ventricu- 

lorum). 

What  is  the  embryological  explanation!  Make  a  note  of  the 
importance  of  the  septum  ventriculorum  in  connection  with  con- 
genital heart  disease. 

Aorta  and  its  Branches. 

Clean  that  part  of  the  aorta  lying  within  the  thorax,  as  well 
as  the  structures  related  to  it.  Study  the  position,  shape,  and 
relations  of  the — 

(a)   Ascending  aorta  (aorta  ascendcns). 
(6)   Arch  of  aorta  (arcus  aortae). 

(c)  Tboi-acic  portion   of  descending  aorta   (aorta  descendens,  pars  tho- 

raealis). 
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In  the  ascending  aorta,  stud.y  from  the  outside — 

(a)  Bulb  of  aorta  (bulbus  aorlae). 

(b)  Sinuses  of  aorta   (shins  aorlae   [VaJsalvac^). 

(c)  Coronary  artei-ies  of  heart  (Aa.  coronariae  [cordis]). 

Tlie  distribution  of  these  arteries  has  already  been  studied. 


Fig.  21,5. 
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Diagrams  of  the  tran.sfnrmatinn  in  the  arteries  of  the  branchiiil  arches:  .1,  original,  7>,  persistent 
dispositic>n  of  the  arterial  stems  iKutlikc's  srhema.  witli  a  slight  alteration  according  to  F.  Hoch- 
stetter.)     (After  Toldt,  Anat.  Alias,  Wieii,  I'.iUl.  2  Anil.,  p.  r>(;:j,  Fig.  9;iw.) 

In  connection  with  the  arcns  aortae,  stndy  its  exact  relations, 
note  the  i.'stJiuius  aortae  at  its  junction  with  the  aorta  descendens, 
and  dissect  out  and  study  thoroughly  the  following  great  arterial 
trunks : 

(a)    Innotniiiate  artery  (.1.  ammiima). 

{aa)    Lowest  tliyrenicl  aftery   (.1.  thifreoidea  ima) ^  inconstant. 
(h)    Left  ooninion  carotid  artery  {A.  carotid  communis  sinistra), 
{c)   Left  subclavian  artery  {.1.  subclavia  sinistra). 

The  tlioracic  part  of  the  aorta  desceudens  will  be  studied 
later  on. 


Cardiac  Plexus  (Plexus  cardiacus). 

The  superficial  portion  of  this  plexus  has  already  been 
studied.  Its  deeper  portion  sliould  next  be  examined.  Place  two 
ligatures  about  the  arcus  aortae  at  its  junction  with  the  aorta 
descendens  and  divide  the  aorta  between  them;  similarly  ligate 
twice  and  divide  between  at  the  junction  of  the  arcus  aortae  with 
the  aorta  desceiidens.  Chit  througli  the  V.  cava  superior,  just 
below  the  entrance  into  it  of  the  V.  azygos.     Divide  the  liga- 
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mentum  arteriosum.  The  arcus  aortae  should  now  be  drawn 
aside  and  the  trachea  and  Nn.  eardiaci  exposed.  Find  the  fol- 
lowing nerves,  which  help  to  form  the  deep  cardiac  plexus  : 

(a)   From  the  syiapathetic  system: 

(aa)    Middle  cardiac  nerve  (A'^.  cardlacus  medius). 

[ah)    Inferi(jr  cardiac  nerve  (A',  cardiacus  inferior), 
{b)   From  tlie  N.  \'agiis : 

(ba)  Superior  cardiac  rami    (0.   T.   cervical   cardiac   brandies  of 

pneumogastric). 

Is  an  isolated  "  N.  depressor"  present'? 

(bb)  Inferior  cardiac  rami  from  the  N.  recniTens   {rami  eardiaci 

inferiores  nervi  recurrentis)    (0.  T.  cai'diac  bi'anches  of  re- 
current laryngeal ) . 

Notice  the  subdivision  of  the  plexus  cardiacus  into  a  right 
and  a  left  portion. 

How  is  the  plexus  cardiacus  related  to  the  anterior  and  poste- 
rior coronary  plexuses '? 

Removal  of  Heart. 

Divide  the  A.  puhnonalis  and  the  Vv.  puhnonales  and  remove 
the  heart  from  the  body.  C^ontinue  the  incision  in  the  anterior 
wall  of  the  left  ventricle  through  the  ascending  aorta,  but  make 
sure  that  it  passes  between  two  of  the  semilunar  valves. 

Valves  of  Aorta. 

The  semilunar  valves  of  the  aorta  {valvulae  semilunares 
aortae)  are  now  to  be  studied. 

(a)  Posterior  semilunar  valve  (valvtda  semilunaris  posterior). 

(b)  Right  semilunar  valve  (  ralvula  seviilunaris  dextra). 

(c)  Left  semilunar  valve  (valvida  semilunaris  sinistra). 

Examine  the  nodules  (noduli  valvularum  semilunarium 
{Arantii\)  (0.  T.  corpora  Arantii)  and  "  sails"  or  "  lunulae" 
{hmulae  valvidanmi  semilunarium)  of  the  valves.  Examine  the 
sinus  aortae  {Valsalvae^  from  the  inside  and  note  exact  origin, 
on  the  inside,  of  the  Aa.  coronaria. 

Myocardium. 

Its  relations  to  the  epicardium  and  endocardium  should  be 
reviewed  The  student  should  study  a  sheep's  heart  or  a  calf's 
heart  that  has  been  macerated  in  fifty  per  cent.  HCl  or  m  equal 
parts  of  glvcerin,  alcohol,  and  nitric  acid.  Or  a  sheep  s  heart 
filled  with  a  paste  of  fiour  and  water  may  be  boiled  for  fitteen 
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minutes,  then  placed  in  cold  water  and  dissected.  Other  fresh 
hearts  should  be  distended  under  pressure,  fixed  and  hardened 
in  five  or  ten  per  cent,  fornuilin  for  several  days;  windows  may 
then  be  cut  out  in  various  ways  in  order  to  display  internal 
structures. 

Follow  the  course  of  the  muscle  bundles  {(i)  in  the  atria,  (h) 
in  the  ventricles.  Study  the  mode  of  formation  of  the  vortex  of 
the  heart  {vortex  coirlis).  Look  up  the  articles  by  Ludwig,  J.  B. 
MaeCallum,  and  Retzger  on  the  distribution  of  the  heart-muscle 
fibres. 

Fibrous  Rings  of  Heart  (Annuli  fibrosi). 

Cut  away  the  atria  with  scissors.  Examine  the  relative  posi- 
tions of  the  orifices  at  the  base  of  the  ventricular  portion  of  the 
lieart.    Study — 

(a)    Right  Hbrons  ring  (aiiHuhis  /ibrosus  rlrxter),  around  ostium  venosum 

dextrum. 
(&)   Left  librous  ring  (aiuitdus  p'hrosus  sinister),  around  ostium  venosum 
sinistruni. 

(ba)   Fibrous  trigones  (tri<juna  fibrosa). 

Trachea  and  Bronchi. 

Separate  tlie  ramus  dexter  from  the  ramus  sinister  of  the  A. 
pulmonalis  and  reflect  each  lateralward.  hjxpose  the  trachea 
and  bronchi  thoroughly  liy  drawing  the  arcus  aortae  aside  and 
removing  the  bronchial  lymph-glands  {lyinplioglandulae  hron- 
chiales)  in  the  angle  of  bifurcation  of  the  tracliea.  Examine 
carefully  the  relations  of  the  trachea.  Note  the  level  of  the  bifur- 
cation (hifurcatio  traclicar)  into  the  right  and  left  bronchus 
(hronclnis  [dexter  et  sinister]).  Look  for  the  broncho-oesopha- 
geal  muscle  (M.  hro)ic]iej-oesophafjeits). 

Posterior  Mediastinal  Cavity  and  its  Contents. 

To  open  the  jiosterior  mediastinal  cavity  (cavurn.  media- 
stiuale  posterius)  (().  T.  posterior  mediastinum),  make  a  vertical 
cut  through  tlie  pericardium  along  the  oesophagus  and  reflect  the 
pericardium  lateralward.  Look  for  the  pleuro-oesophageal  mus- 
cle {M.  plenrn-oesophafieiis),  extending  across  tlie  aorta  de- 
scendens  from  the  oesophagus  to  the  left  ideura.  Tu  the  cavum 
mediastinale  posterius  dissect  out  and  study  thoroughly  the  rela- 
tions of  the  following: 
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(a)   Vagus  nerves  (Nn.  vagi)   (0.  T.  pueumogastrie  nerves) 
(a«)   Recurrent  nerve  (A^.  recurrens)  on  left  side. 


Fig.  216. 


McmTjrana  hyr)tliyrcoidua- 


Lig.  cncothyrcoi<lcum  (mtfliiim)' — 
Lig.  cricotrachcalu- 


Ligg.  annularia.c^ 


Bifuroatio  tracheae 


Bronchus  dexter 


Os  hyoideum 

Cartilago  thyrcoidea 

Cartilage  criroidca 
Cartilago  trachealis  I. 


---~---.  Cartilagines  traoheali'S 


Ramus  bronchialis 

eparteriahs 


Rami  bronchiales 

vontrales  (hypar- 
teriales) 


Ramus  bronchialis 
ventralis  I. 
(hyparteri- 
"alis) 


Rami  bronchi- 
ales  ventrales, 
JL— IV.  (hyp- 

arteriales) 


The  trachea,  bronchi,  and  rami  bronchiales :  preparation  made  by  yiouring  tallow  into  them  in  an 
intact  thorax,  then  dissecting  out  and  drying  them.  ,Seen  from  in  front.  (Al'tcr  Toldt,  Anat.  Atlas, 
Wien,  1900,  2  Aufl.,  p.  446,  Fig.  75S.) 


{ah)    Anterior  and  posterior  bronchial  rami  [rami  bronchiales  ante- 
rior cs  et  posteriores) . 
(aba)   Anterior  and  posterior  pnlmonary  plexuses  {plexus 
pulmonalis  anterior  et  posterior) ,  already  studied. 

(ac)    Oesophageal  rami  {rami  oesophagei). 
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(av(i)  Anterior  and  jiosterior  oesophageal  plexuses  {plexus 
oesopUageux  tiitlerior  el  pwsterior)  (0.  T.  plexus 
gulae). 

(b)  Thoracic  jiart  of  oesojihagns  {ocsophaijiis,  pars  tlinracalis). 

(c)  Thoracic  part  of  a(ir(a  descendens  (norlu  tlioracalis) . 

Examine  the  aortic  spindle,     litndy — 

(ca)  A'isceral  rann  (rami  riscrralcs). 

(caa)  Bronchial  arteries  {An.  In-oncliialrs). 

(cab)  Oesojihag-eal  arteries  (.!«.  ocsopli((ijrae). 
(roc)    Pericardiac  rann   {raiiii  jirricardiaci). 

(cb)  Barietal  rami  (rami  jiarii'taJes) . 

(rha)    i\l('iliastinal   rami    {rami  mrdiaaliiialcs). 

(ebb)    Snperior    jihrenic     arferie;     (.lc(.     phrciiicae    supe- 

riarcK ) . 
(cbc)    Intercostal  arteries  {.la.  Inlcrcostalcs). 

Fig.  217. 


s  ))runch<.niirin;tslinjilis 


s  tlmruciciis 


The  large  Ij-mph-rewels  opening  into  tlic  venons  .system.    Selieinatic.     (After  Gegenbaur,  Lehrb. 
iler  Anat.  de.s  Menseh.,  Leipzig,  l.stl'J,  7  Aufl,,  lid.  ii.  p.  339,  I'ig.  .Siiii.) 

((/)    Thoi'aeie  dnct   {ductits  lluirariciis) .     (Fig.  217. ) 
(e)   Posteric.i'   mediastinal    lym|di-glands    (li/iii phor/laiuhilae   mcdiastinales 
poslcriarcs ). 


Interior  of  the  Lungs. 

Cut  tln-ougJi  till.'  traclioa  tlirec  centimetres  above  its  bifurca- 
tion. Remove  tlie  lun,i;-s  From  the  l)ody.  Witb  a  medium-sized 
scissors  witb  one  l)lunt-eiidcd  l)ln(b\  cut  open  tlu'  broncbus  and 
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its  subdivisions,  also  the  brauclies  of  tlie  pulmonary  artery  and 
pulmonary  veins  in  eacli  lung.  Compare  the  intrapulmonary 
bronclii  of  tlie  two  lungs.  Dissect  out  the  wall  of  a  larger  bron- 
chus; examine  its  muscular  coat  (tiuiica  viuscularis),  the  sub- 
mucous layer  {tela  submucosu),  and  the  mucous  coat  (tunica 
mucosa)  ;  in  tlie  latter  note  the  bronchial  glands  {Gl.  hron- 
chiales)  and  the  bronchial  lymph-nodules  (noduli  lymphatici 
hroncliialcs).  How  far  down  in  a  l)ronclius  does  the  cartilage 
extend  "I 

Study  a  corrosion-preparation  of  tiie  bronchi  and  their  sub- 
divisions. With  the  hel})  of  atlases,  sections,  and  the  model  (Fig. 
218)  by  W.  S.  Miller,  of  the  University  of  Wisconsin,  study  the 
size,  shape,  and  relations  of  the  following: 


3  saci  uli  uhcnlirc^ 


Fk;.  21S. 
Atrium  "\\]th     ^u  mli  a\\  i  oliir*  ^ 


^i(  cuius  ah(  ( 1  Ills 

Vtniuri  with  the  Rurfju-cs 
ot  attui  hull  ut  ill'  o  sari/uli  alvi'iilari'S 


-t^  Atrium  (siii-cuu 

^^.-ahciihirrs  cut  a\vay) 
iS,^  '        Veiiula  iiuliuuualis 


[Vrturioluu  pulmi  males 
Alveoli 


Alveoli  pulmonis 

ft'-"«^    .1  .^ 

i-W            '■'       ■  L^ 

Vcmila    i 

W 

pulmonalLs      / 

i 

f       Atrium  (with 

'Z  MKM-Uli, 

1  cut  away) 

Alriinn  isncc 

cut  away) 

Vcnula  pu 
] 

rfaoL  of 

attar  hment 

ot  ail 

atriuin 


nniilis 


Broil  eh  lot  us  resi  lira  tortus 


Alveolar  duet,  with  branehes  and  liloiid-vessels,  from  the  dot;.     (After  Sjiulteholz,  Hand  Athis 
of  Iliimali  Auatiiiiiy.  Lei|izij.',  l'.«l:;.  vol.  iii.  p.  5i;T.  Fif,'.  IVU.) 


( a )  Bronchioles  ( broncIiioU ) . 

(b)  Respiiatdi-y  bi-oucliioles   (bronchioU  respiralorii). 

(c)  Teniiinal  broiielii,  or  alveolar  ductules  (duchili  alreolares). 

These  open  through  the  vestibules  (  rr^libuli)   into  the — 

(d)  Atria. 

The  latter  communicate  through  the  air-sac  passages  with — 

(e)  Air-sacs  (saccull  alveolarcs)    (0.  T.  infundibula),  which  aie  studded 

with  many — 
if)   Air-cells  or  pulmonary  alveoli   (alvroli  ■pulmonis). 
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Each  ductuius  alveolaris  with  all  its  brauclies  makes  up  a 
lobule  of  the  huig  {lohuhis  pulmonis).  The  term  "  lobule"  as 
used  by  the  |)athologists  iucludes  several  of  these  anatomical 
lohuli.  Note  the  central  position  of  the  terminal  branch  of  the 
A.  pulmonis  and  tlie  perii)lieral  distribution  of  the  roots  of  the 
pulmonarj'  veins  in  each  lobulus  pulmonis. 

Thoracic  Portion  of  Sympathetic  Nervous  System. 

•  Remove  the  pleura  parietalis  from  the  sides  of  the  vertebral 
column  and  from  the  inner  surface  of  the  ribs.  Dissect  out  the 
thoracic  portion  of  the  symi>athetic  nervous  system  (pars  tho- 
racalis  S.  sympatliici).    Study — 

(a)    Thiu'acie  ganglia   {i/diiglia  Ihfimi-nlia). 

How  iiiaiiy  aiv  there'?     How  are  they  located? 
(h)   Gi'eat  splaiK-hnic  nerve  (A',  .^planclnikii.'i  inajor). 

How   is   it   t'oi-nied  ?      Where   does   it   leave   the   thorax? 
Find — 
(ha)    Splanchnic  ganglion   (gaiujlion  splanchnicum). 

(c)  Small  splanchnic  nerve  (A',  splanclinicus  minor). 

How  is  it  formed?     How  does  it  leave  the  thorax"?     In 
the  abdomen  it  gives  oil'  a  renal  ramus  {ramns  reiialis). 

(d)  Lowermost  s|ilanchnic  nerve  (TV.  splanclinicus  imus). 

The  plexus  aorticus  thoracalis,  i)lexus  cardiacus,  plexus  coro- 
narii,  rami  pulmouales,  and  plexus  pulmonalis  have  been  studied 
already. 

Wall  of  Thorax  from  within. 

Examine  the  Mm.  intercostales  interni  and  the  ligamenta 
intercostalia  interna  from  within.    Clean,  isolate,  and  study — 

(a)  Subccistal  nmscles  (Mm.  suhroslali-s). 

(b)  Extei'nal  intei'costal  muscles  {2Im.  intcrcosUilcs  c.rlcnii). 

These  can  be  exposed   from  within   by  removing  the   ligamenta 
infercoslalia  interna  in  one  or  two  intercostal  spaces. 

(c)  Intercostal  arteries  fi-orn  the  aoita   (Aa.  inl,Tc<)slalcs) . 

The  rami  jiosteriores  can  now  be  exaniinod  at  their  origins, 
(rf)    Highest   ijitcrcostal   artery   from   the  subclavian    (.1.   inlerroslalis  SH- 
p  re  III  a  ) . 

(e)  InbTcostal    nci-ves    (Nn.    intrrcustalcs)  =  nnieviov    rami    of    thoracic 

neiA'es   (rami  anlcriarcs  Mit.  Iliiirai-(ilii(ni). 
Examine  Ihcii-  jiidxinial  portions. 

(f)  Intercostal    \'eins    (  I'r.    iiilcrciisliilcs) . 

Study  car-efnlly  Ihe  dilTeiciii'es  in  fei-minaticui  on  tlie  two  sides. 
(fl)   Azygos  vein    (vena  arji/i/us)    (0.  T.  veim   azygos  maior).      (('f.  Fig. 
205.) 
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Study  its  tributaries — 

(ga)  Hemiazygos  vein  (V.  hemiazijijos)  (0.  T.  V.  azygos  minor  in- 

ferior). 

(gb)  Aeeessdry  lieuiiazygos  vein  ( T'.  hcmiazggos  accessoria)   (0.  T. 

V.  azj'gos  minor  superior). 

Make  out  the  exact  relations  of  the  intercostal  veins  {Vv. 
intercostales),  oesopliageal  veins  {Vv.  oesophageae),  and  poste- 
rior bronchial  veins  {Vv.  hronchiales  posteriores)  to  (.9),  {.ga), 
and  {gh).  What  is  the  relation  of  the  venous  system  of  the  ver- 
tebral column  to  tlie  V.  azygos? 

Joints  of  the  Thorax.     (Vide  Spalteholz,  Vol.  i.,  pp.  156-161  and  170- 
I75-) 

These  are  divisible  into  three  sets — 

(a)  Sternocostal  joints  (arlictilationes  sternocosiales). 

(b)  Costovertebral  joints  (articulationes  costovertebrales) . 

(c)  Joints  of  vertebral  column. 

These  should  now  be  dissected  out.     Study — 
(aa)   Joint-capsules  (capsulae  articular es) . 

{ah)   Interarticular  sternocostal  ligament  (Lig.  sternocostale  inter- 
articidare)    (0.  T.  interarticular  chondrosternal  ligament). 

(ac)  Radiate  sternocostal  ligaments   (Ligg.  sternocostaUa  radiata) 

(O.  T.  anterior  and  posterior  chondrosternal  ligaments). 

(ad)  Membrane  of  sternum  (membrana  sterni). 

(ae)  Costoxiphoid  ligaments   {Ligg.  costoxiphoidea)    (0.  T.  chon- 

di'oxiphoid  ligaments). 

(af)  Interchondral  joints  {articulationes  interchondrales). 

{ag)    Intercostal  ligaments  (Ligg.  intercostalia),  already  studied. 

In  the  cfistovertebral  joints  study — 
(ba)    Capitular   joints    (articulationes   capitulorum)    (articulations 
between  the  heads  of  the  ribs  and  the  vertebi'ae). 

(baa)  Joint-capsules  {capsulae  articulares) . 

(bab)  Radiate  ligament  of  head  of  rib  (Lig.  capituU  costae 

radiatum)  (0.  T.  anterior  costovertebral  or  stellate 
ligament). 

(bac)  Interarticular  ligament  of  head  of  rib  (Lig.  capituli 

costae  interarticulare) . 

This  is  best  displayed  by  removing  the  radiate 
ligament  from  the  front  of  the  joint. 
{bh)    Costotransverse  joints   (articulationes  costotransversariae). 

(bba)  Joint-capsules   (capsidae  articulares). 

(bbb)  Ligament  of  tubercle  of  rib  (Lig.  tuherculi  costae). 

(bbc)  Ligament  of  neck  of  rib  (Lig.  colli' costae) . 

(bbd)  Anterior  costotransverse  ligament   (Lig.  costotrans- 

versarium  anterius). 

(bbe)  Posterior  costotransverse  ligament   (Lig.  costotrans- 

versarium  posterius) . 

(bbf)  Lumbocostal  ligament  (Lig.  lumbocostale) . 
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(hbij)    Costdti'aiisverse    foramen     (foramen    rostntransver- 
fiuriiiiii ). 
In  the  vertel)ral  coluuin  .study — 

(ta)    Antei'inr  Imigiliuliiial   liii'ament    {Liij.   longitudincde   aiileriiis) 
[0.  T.  anterior  c(innnun  ligament). 

(cb)  l'(i,s(eri(ir  lonuitiiclinal  ligament  {Liij.  longitudiiiale  iiualerius) 

((.).  T.  pn.slerioi'  (■(immmi   liganienf). 

Jlake  vertical  anil  ti'an.sve)'se  seetion.s  through  three  inter- 
verteljral  disks  and  study — 

(cc)  Intervertebral      lil>r<ieai'tilages      { /ibrocartilaffiiics     interverte- 

bral rs). 
(rrfi)    Filirous  ring'  {{iiiinihis  /ibrosiis). 

[i-eli]    Pulpy   unelens    (nui-b'iis   pulpoaus)     (0.    T.    nucleus 

polyposus). 

The    jnint-fapsules     (eapsnlae    itrticiitarrs)     and    intei'transverse 

ligaments  (Lir/r/.  interlraiisrergaria)  shuidd  also  be  e.xamined.     The 

other   ligaments   of   the   s])ine   have    been    injured   or   i-emoved   in 

the  study  of  the  vertebral  eanal. 


Part  V 

DISSECTION   OF   THE   ABDOMEN   AND   PELVIS 


ABDOMEN    AND    PELVIS 

Maek  out  on  the  abdomen,  perineum,  and  small  of  the  back 
the  various  regions.  Make  three  drawings  of  these  regions, 
labelling  them  accurately,  one  of  the  anterior  surface,  one  of  the 
posterior  surface,  and  one  of  the  perineum  when  the  body  is  in 
the  lithotomy  position.     (Vide  Figs.  1,  2,  219,  and  220.) 

Inspect  the  surface  of  the  abdomen.  Note  the  lower  margin 
of  the  thorax,  counting  the  ribs  (costae)  and  marking  each  with 
its  number.  Locate  the  heart  fossa  (scrobiculus  cordis)  and  the 
navel  {umbilicus) .  What  is  its  position  with  reference  to  (a) 
the  lumbar  vertebrae,  (&)  the  thorax  and  pubis?  How  does  its 
position  differ  in  the  two  sexes  I 

Observe  the  furrow  in  the  median  line  {Unea  mediana  ante- 
rior) and  note  the  ditference  in  this  furrow  above  and  below  the 
umbilicus.  Examine  the  pubic  eminence  {mans  pubis)  covered 
witli  hair  (pubes).  Note  the  prominences  due  to  the  Mm.  recti 
abdominis  and  the  furrows  bounding  these  lateralward.  Exam- 
ine the  direction  of  the  hair  streams  {flumina  pilorum).  Note 
the  distribution  of  pigment  in  the  skin ;  in  female  subjects  look 
for  white,  depressed  streaks  in  the  skin  over  the  side  and  front 
of  the  abdomen  (striae  albicantes). 

In  the  depression  of  the  groin  {inguen)  observe  the  linear 
elevation  due  to  Poupart's  ligament  {ligamentum  inguinale 
[Poiiparti] ).    Follow  it  out  to  the  spina  iliaca  anterior  superior. 

On  the  lateral  surface  of  the  abdomen  define  the  limits  of  the 
loin  (latus).  On  the  posterior  surface  of  the  abdomen  examine 
the  small  of  the  back  (lumbus).  Follow  the  furrow  in  the  middle 
line  (Unea  mediana  posterior)  downward  to  the  cleft  between 
the  buttocks  (crena  ani).  Note  the  hair  streams  {flumina  pilo- 
rum) here  and  vortices  pilorum.  Observe  the  prominence  on 
each  side  due  to  the  M.  sacrospinalis.  Note  that  the  surface  of 
the  lumbus  passes  upward  over  the  twelfth  rib  into  the  back  and 
lateralward  to  the  loin  (latus)  without  any  perceptible  delimita- 
tion ;  below  it  is  separated  from  the  surface  of  the  hip  (coxa)  by 
the  iliac  crest.    Observe  the  foveola  coccygea. 

After  thorough  inspection,  palpate  the  anterior  and  posterior 
surfaces.    Feel  the  cartilage  of  the  xiphoid  process  (processus 
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xiplioidcus),  the  anterior  ends  of  the  seventh,  eighth,  ninth, 
tentli,  eleventh,  and  twelt'tli  ribs,  tlie  spina  iliaca  anterior  supe- 
rior and  inferior,  the  ramus  superior  oss.  2)ubis,  the  symphysis 
pul:)is,  tlie  puliic  tuherele  {tnbvrculmn  pithi<uim),  tlie  subcuta- 
neous inguiiuil  ring  (aiiuiilus  inguinaJis  suhciitancus)  (0.  T.  ex- 
ternal abdominal  ring),  and  the  spermatic  cord  {funiculus  sper- 
maticus)  in  tlie  male,  the  round  ligament  in  the  female,  the  tuber 
ischiadicum  and  the  ramus  inferior  ossis  ischii. 

In  the  small  of  the  back  pal]mte  the  spinous  processes,  the 
crista  media  sacralis,  the  tip  of  the  coccyx,  the  spina  iliaca  pos- 
terior superior,  and  the  crista  iliaca. 

PP]E1NEAL    REGIOX  {BEGIO    PERINEALLS). 

Draw  the  body  to  the  end  of  the  table;  place  a  block  beneath 
the  buttocks  and  place  the  legs  in  the  leg-rests.  (See  Fig.  221.) 
Review  tlie  surface  anatomy  of  this  region,  noting  the  sjmiphysis 

Fig.  219. 


Tli.j  pcriiiral  region  in  llii.^  rrnili-.     (Aflrr  Ilis,  Dir  Aunt.  Noni.,  Lci|.zi,tc,  l.Sil.S,  p.  ]0-(.) 


pubis,  the  tip  of  the  coccyx,  the  tul)er  ischiadicum  of  each  side, 
and  the  rami  of  the  ischium  and  ].ubis.    Note  the  subdivisions  of 


this  region  into- 
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(1)  Anal  region  {regio  analis). 

(2)  Urogenital  region  (regio  urogenilalis). 

(Vide  Figs.  219  and  220.) 

The  region  anterior  to  tlie  latter,  comprising  the  external 
organs  of  generation,  is  known  as  the  pudendal  region  {regio 
pudendalis) .  Determine  exactly  the  boundaries  of  these  differ- 
ent regions. 

Fig.  220. 


The  perincnl  region  in  the  female,     i  After  His,  Die  Anat.  Num.,  Leipzig,  189,5,  p.  io,5.) 

Examine  the  external  genitalia,  com})aring  the  parts  of  the 
male  and  the  female,  noting  differences  and  homologies. 


External  Genital  Parts  in  Male  (Partes  genitales  externae). 

(a)  Body  of  penis  (corpus  penis), 

(h)  Dorsum  of  penis  (dorsum  penis). 

(c)  Urethral  surface  (fades  iirethralis) . 

(d)  Glans  penis. 

(da)  Corona  glandis. 

(db)  Septum  of  gians  (septum  glandis). 

(dc)  Neek  of  gians  (collum  glandis). 

(e)  Pi'epuce  (praeputium). 

(ea)  Frenulum  of  prepuce  (frenulum  praeputii). 

(eb)  Preputial  glands  (Gl.  praeputiales). 

(eba)    Secretion   (smegma  praeputii). 

(f)  External  urethral  orifice  (orificium  urethrae  externum). 

(g)  Scrotum. 

(ga)   Raphe  of  scrotum  (raphe  scroti),  continuous  with  the  raphe 
penis. 
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Note  the  amount  of  pigiiieutation  about  the  external  genitalia  and  its 
distribution. 

What  is  the  i)erineal  raphe  {raphe  perinei)  I 


MALE    PERINEUM. 

Pass  a  sound  into  the  bhidder,  fill  the  rectum  with  cotton  or 
strips  of  cheese-cloth,  and  close  the  anal  orifice  by  sutures.  The 
sound  should  rest  upon  the  anterior  abdominal  Tvall,  and  the 
scrotum  niaj'  be  stitched  to  the  prepuce,  thus  rendering  the  field 
of  dissection  larger.    Make  the  following  incisions  (Fig.  221)  : 

(1)  A  trans^ei'se  incision  from  the  anterior  exti-emity  of  tlie  tuber  isehi- 

adieum  of  one  side  to  tliat  of  the  other. 

(2)  An  incision  passing  in  the  median  raphe  from  the  scrotum  in  front 

to  the  tip  of  the  coccyx  behind. 

Reflect  carefully  the  four  flaps  marked  out  by  these  incisions. 

Fig.  221. 


Skin  incision,  and  tlie  lilliotomj-  position  for  the  dissection  of  llic  porinenm.    At  tlie  left  is  shown 
a  convenient  iron  leg-.support  wUieh  clamps  on  to.tho  edge  of  the  table.    The  table-top  is  coTered  with 


Superficial  Perineal  Fascia  (Fascia  superficialis  perinei).     (Figs.  222, 
227-229.) 

Note  the  general  characteristics  of  this  fascia  in  the  regio 
analis.     In  the  i-egio  ui-ogenitalis  it  will  be  found  to  consist  of 
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two  distinct  layers.  The  fascia  in  this  region  is  spoken  of  occa- 
sionally as  the  "  inferior  perineal  aponeurosis."  The  inferior 
layer  is  continuous  with  all  the  neighboring  superficial  fascia, 
while  the  superior  layer  is  dense  and  membranous.  It  is  called 
Colles'  fascia;  it  gains  smooth  muscular  fibres  anteriorly  to 
form  the  tunica  dartos  of  the  scrotum.  It  is  the  continuation 
of  Scarpa 's  fascia  of  the  abdomen  into  the  perineum. 


Fig.  222. 


...Fascia  .siipcrliciiilis 
Ti  stis 


piidcnrlns  oxtornus 
Xterinci 
A  periiici  Kui)orfl<'ialis 

/Fast.'.  siif»cTf.  pf.Tinui 
(deep  luyerj 
A.  pcrinci 

.M.  trans,  perinci  superf. 

-Central  tendinous  jKjint 

M.  levator  ani 

M.  spli.  e-xt.  (anooocey,geal 

layer  I 
sph.  ext.  (external  layer) 


Fascia  superficialis  pcrinci.    ( From  Poirier  et  Charpy,  Traite  d'Auat.  hum.,  I'aris,  19U) ,  t.  ii.  p.  215, 

Fig.  113. ) 

To  demonstrate  the  attachments  of  this  deep  layer  proceed 
as  follows :  Enter  the  knife  in  the  median  line  at  the  base  of 
the  scrotum  and  carry  it  dorsalward  and  lateralward  to  the 
tuber  ischiadicum  on  each  side,  exercising  caution  to  avoid 
injury  to  important  vessels  and  nerves  .just  below  this  fascia. 
Carefully  dissect  back  the  central  and  the  two  lateral  flaps, 
noting  the  attachment  of  the  fascia.  How  is  it  related  to  the 
muscles  immediately  beneath? 

After  studying  this  fascia  fully,  proceed  to  the  study  of 
the  contents  of  the  "  inferior  perineal  compartment." 

Structures  in  "  Inferior  Compartment"  of  Perineum  between  the  Fas- 
cia Superficialis  Perinei  and  the  Diaphragma  Urogenitale. 

Muscles  of  tlic  Perineum  (MuseuU  perinei).     (See  Fi,gs.  223  and  224.) 

These  muscles  are  all  attached  to  the  organs  of  copulation  and 
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tlu-y  ;iro  all  aeriN'eJ  phylogeuetically  from  the  sphincter  of  the 
cloacn.  (\'i(le  lioll,  Die  Muskeleii  iiu  Beekeuaiisgange  des  Men- 
scluMi  ;  Mei-kel-l-Soiiiiet,  Ergebnisse  der  Aiiatouiie,  xi.,  1001.) 
Study  till'  form,  position,  origin,  insertion,  action,  and  innerva- 
Ijoii  ol'  each. 
(a)    SuiH'ilicial  transverse  nniscle  of  perineum   {M.  transvcrsiit:  perinei 

^lljII'liicKllls)  . 

In  (lie  euibryo  and  child  this  umscle  is  well  developed  and  con- 
stant in  its  relations.  In  the  adult  the  nniscle  varies  in  size, 
strength,  and  position;  in  the  foetus  muscle  bands  are  found 
connecting  it  to  the  j\l.  sphincter  ani  externns  and  the  M.  isehio- 
cavernosus,  and  it  may  lie  regarded  as  a  connecting  link  between 
anal  musculature  and  the  musculature  of  the  urogenital  region. 
In  the  adult  it  seems  to  be  underging  retrogressive  changes. 


Fig. 


M.  COCC'NP'CUS 


M.  sjihinctLT  ani. 
^■xt. 


M.  tTJUisversiis  p(  niRi, 
.siipurtieialjs 


Lif^.  Siicrotuberosum. 


M.  obt.urat.(.)r  internus 


"AcL'tal'ulum 
,M.  iscliioctivi.'nio.siis 


M   bulliipcavernosus 


Perineal  mnsck'S  of  man.  On  tlio  rij^ht  si'lu  the  iinterior  part  of  the  lig.  saerotnbcrosum  is  removed, 
the  M.  obturator  internns  is  divided,  the  M,  levator  ani  is  shown,  but  not  liibellud.  (  Fr(.im  Gegenbaur, 
Lehrb.  der  Anat.  des  Mensch.,  Leipzig,  1899,  7  Aufl.,  Bd.  ii.  p.  197,  Fig.  490.) 


(h)    Ischiocavernous  muscle  {M.  ischlocavernosus)    (0.  T.  erector  penis 
Mjuscle) . 

Accoiding  to  Merkel,  the  tendon  of  this  muscle  fuses,  as  a 
rule,  with  the  lower  and  lateral  surfaces  of  the  iibrous  tunic  of 
the  co]-p()j-a  cavernosa.  At  times  a  tendinous  slip  is  pven  off, 
whicli  fuses  witli  a  cori'espondin^'  process  from  tlie  opposite  side, 
on  the  dorsum  of  the  penis,  and  thus  foi'ins  a  loop  aboiit  the 
dorsal  vein  of  the  penis.  These  processes  may  be  nniscular.  If 
60,  they  arc  called  the  "  compressor  nmscle  of  the  dorsal  vein  of 
the  penis"  (M.  compressor  venae  dorsalis  penis). 
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(c)   Bulbocavernous   muscle    {M.    hulhocavernosus)    (0.    T.    ejaculator 

seminis  or  accelerator  urinae ) .     Dissect  out  the  following 

parts  of  it : 
(ca)    Proper  compressor  of  the  bulb   (M.  compressor  hulhi  pro- 

priHs). 
(ch)    Constrictor  of  root  of  penis  {M.  constrictor  radicis  penis). 
(cc)    Compressor    of    the    bulbar    hemispheres     {M.    compressor 

liemisphaeriiim  hulhi  [Kohclti]). 
Is  a  M,  ischiobulbosus  present?     Note  the  median  tendinous 
raphe  of  this  nmscle  and  the  relation  of  the  muscular  fibres  to  it. 


Fig.  224. 


Aa.  scroto-les  postenorts 


1/  bull     airiv  1  ii'i 
1/  isdujra      no  i  - 


V  ptnis 


A  pLnnci 


A  circumflexa 
femoris 
medialis 
Trochanter 

major 


1/  -ilutacn   mi.ximii 

M.  sphincter  am  exiemui^ 


M  rbtnt  ator  intemus 
nni  Mm.  gemelU 

M  pii tjorini-:, 
A  comitiTisn  im  hiadici 
A  fflutiei  interior 
A  piKlcnrta  interna 

Lig.  sacrotuberosum 


M.  gluta^us  maximus 
The  arteries  of  the  male  perineum.     (After  Toldt,  Anat.  Atlas,  Wien,  19U0,  2  Aufl.,  p.  584,  Fig.  960.) 

Arteries.     (Vide  Fia'-  224  and  Spalteholz,  Fig.  473.) 

(a)   Artery  of  perineum   (A.  perinei).     Trace  this  artery  forward  to 
the  scrotum  and  tind — 
(aa)   Posterior  scrotal  arteries  {Aa.  scrotales  posteriores). 
Note   the   course   and   anastomoses   of   the   veins   accompanying   the 
arteries. 
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AVe/v.s-.      (Fig.  22;-;.) 

((()    Nerve  <ii'  (he  pevineuin  (A',  perinei). 

((Ht)    I'lislerior  sernlal  nerves   (Nn.  scrotales  posteriores). 
ill)    Perineal   hranelies   uf  puslerior   cutaneous  nerve   of  thigh    (O.   T. 
branches  of  small  sciatic). 
LilwphaUcs.     (Vide  ToUlt,  Fi,;;'.  1(J92.) 

What    is   the   course   of   the   lymphatics   in   this   region?     Are   there 
any  lyuiph-nodes'? 

Fig.  225. 


Eami  perineal.  N.  cutan 
femor.  yiost. 


N.  perinc 


Nn.  cluniuDj  infuriore 


N  ischiocavemosus 


0     __  Rami  perineales  N. 
cutan.  fcm.  post. 
~M.  transver.  perinei 

superf, 
■-N.  pudendus 

/' 

N  cut.  N.  fern.  po.st. 
M  levator  ani 
M  glutaeus  max. 

M.  sphincter  ani 
e.xt. 


Perineal  nerves  in  the  male  (alter  Taulet).     (  Krum  I'ciirier  ct  ( 'liarpy,  Traite  d'Aiiat.  hum.,  Paris,  1899, 

t.  iii.,  :;,  \<.  ll.'i-l.  Fig.  593.) 


Dissect  away  carefully  the  skin  covering  the  penis,  avoiding 
vessels  and  nerves.     Observe — 

(a)  Root  of  penis  (radix  pc»is). 

(b)  Crura  of  [jciiis  {I'riira  penis). 

Use  models  in  this  study.  Note  the  divergence  of  the  crura 
liehind,  also  Iheii-  exacl  relations  to  the  ischiadic  and  pubic  rami. 
What  is  their  relation  lo  (he  urogenital  dia|ihi-agin'' 

(c)  ('a\'ei'nous  bodies  of  penis   (i-nrpora  iiiriDiosu  jiciiis). 

(d)  < 'a\"ei'nous  body  of  ni'elbra   {corjiiis  idrrniiiKuni  iirrllirac). 

This  body  may  be  exjiosed  if  (lie  M.  l)ull.iocavei-nosus  is  incised 
in  (he  median  line  and  carefully  rellecled.  Note  Ikjw  it  expands 
pos(erioi'ly  lo  form   the — 

(e)  Bulb  of  ui'ellira   {iiiilbtis  nn^thrae) . 

(<■«)    IIemis|)lieres   of   bulb    of    urelhi'a    {ln'inisjdiacria    buibi   wre- 

lliriir). 
ieb)    Sep(um  of  bulb  of  ui'elhra  (scpliiiii  bulbi  urclhrae). 


ABDOMEN    AND    PELVIS 


441 


Urogenital  Diaphragm  (Diaphragma  urogenitale)  and  "  Middle  Peri- 
neal Compartment."     (Figs.  226-229,   273,  and  274.) 

The  two  dissectors  should  now  work  together.     On  one  side 
remove  the  M.  ischiocavernosus  and  detach  the  crus  penis  from 

Fig.  226. 


Urethr 


Supra-urethral  layer  of  h.; 
■  transvcrsum  pelvib 


A.  bulbi  urethrae 
N.  trans,  perinei  pro 


V.  dorsalis  ptnis 

N.  rtorsahb  jjcnis      f 
A.  dorsalib  penis    -'— 


Corp.  cav.  urothrae 

M  iSLhioea^.TTiosiis 

Cnt  edge  of  M.  iscliioeaTernosus 


<  orpus  cavernosms  penis 
Lig.  tranSYCrsiun  pelvis 
M  sphin.  nrethrae 
membranaceae 


Fasc.  diap.  urogen.  inf. 


Inferior  surface  of  the  urogenital  diaphragm,     (From  Poirier  et  Charpy,  Traite  d'Anat.  hum.,  Paris, 

laOl,  t.  V.  p.  216,  Fig.  1-15.) 

the  pubic  and  ischiadic  rami.     Turn  tlie  crus  aside,  avoiding 
injury  to  the  dense  fascia  immediately  beneath.     Avoid  injury 


Fro.  227. 


Anterior  layer  -j   ^j  jj^e  prostato-peritoneal 

,'  /  n    .    •      1         r  aponeurosis 

/_/  Posterior  layer) 


Fascia  diaph.  iirogen.  sup. 
Central  tendinous  point  of  perineum  and  fasc.  diaph.  nrogen.  inf 
Fascia  diaph.  nrogen.  inf.  passing  beneath  the  bulb,  ureth. 
Fascia  supertic.  perinei 
Preprostatic  layer  of  lig.  trans,  pelvis 

Lig.  trans,  pelvis 
Supra-urcthral  layer  of  the  lig.  trans,  pelvis 

Pelvic  and  perineal  fasciae  ;  sagittal  section.     (From  Poirier  et  Charpy,  Traite  d'Anat.  hum.,  Paris, 

1001,  t.  V.  p.  216,  Fig.  114.) 


Lig.  arciiat, 
pubis 


to  the  pudic  artery  and  the  dorsal  nerve  of  the  penis.  On  the 
other  side  the  dissection  may  be  made  without  the  removal  of 
the  muscles.    Use  models  to  complete  the  study.     Examine  the 
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urogenital  diaphragm  (diapliragma  nrogenitale)  (O.  T.  trian- 
gular ligament).  This  is  also  known  as  tlie  "  middle  perineal 
aponeurosis."     (Vide  Spalteholz,  Figs.  (J57,  658,  673.) 


Allnntoic  sheath 

Fasoia  olttiiratoria 

Fasc.  diafih.  X'C'lvis  sup, 
Fa^c.  c'laJopulvina 
Fasc.  iliapl).  pelvis  inf. 
Fasc.  diaph.  urogcn.  sup. 
Fasc.  diapti.  urogen.  inf. 

Fascia  supcrficialis  perinei 


Tlie  perineal  aponeuroses ;  frontal  section.     (From  Poirier  et  Charpy,  Traite  d'Anat.  hum.,  Paris,  1901, 

t.  V.  ji.  '.^17,  Fig.  146.) 

Note  carefully  the  attachments  of  the  following  layers  of 
fascia  and  their  relations  to  neighboring  parts. 

(a)   Inferior  fascia  of  urogenital  diaphragm   (fascia  diaphragmatis  uro- 
genitalis  inferior)    (0.  T.  sui)erticial  layer  of  triangular  ligament). 
(6)    Superior  faseia  nf  urogenital  diaphragm   {fascia  diaphragmatis  uro- 
gcnitalis  superior)    (0.   T.   deep   layer  of  triangular  liga- 
ment ) . 

What   is  the  relation  posteriorly  of  these  two  layers  of 
fascia  to  the  faseia  of  CoUesf 

The  KU]ierior  faseia  is  composed  of  three  lamellae.     In 
Older  from  the  pubic  arch  back\yard  note — 

(ba)  Arcuate  ligament  of  pubis  (Lig.  arcuatum  pubis).     Note  the 

relation  of  the  dorsal  vein  of  the  penis  (  T".  dorsalis  peMi's) 
and  the  dorsal  nerve  of  the  penis  (iV.  dorsalis  penis)  to  this 
ligament.     (Vide  Sjialteholz,  Fig.  673.) 

(bb)  Transverse  ligament  of  pelvis  {Lig.  tra^isversum  pelvis)    (0. 

T.  median  puboyn-ostatic  ligament  of  Krause).  It  is  a 
fibrous  band  extending  between  the  isehiopubic  rami  imme- 
diately behind  the  dorsal  vein  of  the  penis  and  in  front  of 
the  urelhr-a.     Note  the  following  aponeurotic  divisions. 

(1)  The  anterior  division  passes  anteriorly  beneath  the 

dorsal  vein  and  is  attached  to  the  fibrous  tunic  of 
the  corpora  cavernosa,  forming  a  union  between 
llicse  two  bodies.  It  is  called  the  "  supra-ni'ethral 
jiait   of  the  middle  aponeuiMsis." 

(2)  The  poste7-ior  division  passes  in  front  of  the  urethra 

and  the  prostate,  fusing  with  the  proper  capsule 
of  the  latter.  It  is  known  as  the  "  preprostatic 
layer," 
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(6c)  The  third  lameUa  covers  the  deep  transverse  muscle  of  the 
periiieuin  superiorly.  It  extends  from  the  urethra  in  the 
median  line  to  the  line  extending  between  the  tuber  ischiadi- 
cum  of  each  side  posteriorly.  The  anterior  border  is  inti- 
mately adherent  to  the  urethra,  while  the  posterior  gives 
off  processes  Avliich  are  united  to  the  inferior  aponeurosis 
of  the  levator  ani  muscle.  It  is  also  intimately  adherent  to 
the  central  tendinous  ponit  of  the  perineum. 


Fk     22') 


Duct,  def 


Allantoic  sheath. 


M.  obturat.  illt.^_ 


M.  lev.  ani 


~I  nibilico-vcsical  apon. 
Fiscia  obturatoria 
Vrcus  tend.  M.  ley.  ani 


Fasc.  M.  lev.  ani 
-^    ilemb.  obturat. 

-  Vpon.  pnbo-itrost. 

1  re  state 

Inf  pelvi-rectal  space 

i\I  tr\ns.  porinci  prof. 

i^as     diaph.  urugen.  inf. 

Fas     =uperfic.  perinei  (deep 

1  i\er  ;  Oolles'  fascia) 

Fasc  diaph.  urogcn.inf.  (layer 

p  issing  inider  the  bulb) 


Fasc.  superlic.  perinei 

The  fasciae  of  the  pelvic  floor  and  of  the  perineum.    Frontal  section  through  the  bullous  nrethrae. 
(From  Poirier  et  Charpy,  Traite  d'Anat.  hum.,  Paris,  1901,  t.  v.,  fasc.  1,  p.  218,  Fig.  1-17.) 


Remove  the  inferior  fascia  of  the  urogenital  diaphragm 
{fascia  diapliragmatis  urogenifalis  inferior)  on  one  side  and 
note  tiie  contents  of  the  "  middle  perineal  compartment"  (O.  T. 
space  between  the  two  ]a3'ers  of  trianguhir  ligament). 


Muscles.     (Vide  Figs.  226  and  229,  and  Spalteholz,  Fig.  67:3.) 

(a)  Deep  transverse  muscle  of  perineum   (M.  transversus  perinei  pro- 

fundus]. What  is  the  general  direction  of  the  tibres  composing 
this  muscle?  What  is  the  relation  to  the  perineal  body?  (Vide 
Poirier  et  Charpy,  t.  v.  p.  202.) 

(b)  Sphincter    muscle    of    the    membranous    urethra     (M.    sphincter 

nrethrae   membranaceae) .      It   is   also   known    as   the   "striated 
sphincter  of  the  urethra."     Consult  Poirier  et  Char]iy,  t.  v.   p. 
204,  concerning  the  disposition  of  the  fibres  forming  this  muscle. 
Arteries.     (Vide  Fig.  224,  and  Spalteholz,  Fig.  47.3.) 
(a)   Artei-y  of  the  jjenis  {A.  penis). 

(aa)  Artery  of  bulb  of  urethra   (^4.  bulbi  nrethrae). 

(ab)  Urethral  artei-y  (^4.  urethralis) . 

(ac)  Deep  arteiy  of  penis  (A.  profunda  penis). 

(ad)  Dorsal  arterv'  of  penis  (^4.  dorsalis  penis). 

Determine  the  exact  relation  of  each  artery.  Dissect  out  the  veins 
accompanying  each,  carefully  noting  relations  and  anastomoses.  What 
is  the  course  of  the  dorsal  vein  of  the  penis  (F.  dorsalis  penis),  and  into 
what  does  it  empty? 
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A'('/Tt's. 

((0  Dor.snl  neiTe  of  \wvns  {X.  (lor.valit:  prnis).  (Vide  Toldt,  Fig.  1291.) 
Do  any  braucln's  of  lliis  noiTe  pass  Uj  the  muscles  of  the  middle 
periiK'al  ooinpailmeul  ! 

Examine  also — 

(a)  Bulljo-urethral  oiaiids   (jilaiuJulae  hulho-urelhralcs   [Cowperi']). 

(u(i)    Body  of  i;laiul  (i-nypiis  (jlanduJac  hulho-tiretliralis) . 
(ub)    LxcTelory  duel    (iliiclus  c.i.crflorius) . 

(b)  Meiiibraiiiius  Y)art  of  ui'cdii'a  (ji((rs  Diciiibraiiarrac  urethrae) . 

(Jl)sen'e  that  this  is  (lie  most  fixed  jnuliou  of  tlie  urethra. 

Note  that  the  reeluiii  jiasses  posteriorly  and  the  urethra  ante- 
riorly. A  triangle  is  lluis  formed,  the  base  of  wliich  is  the  skin. 
This  is  known  as  the  "  reeto-urethral  triangle." 

For  a  description  oi  this  triangle  and  its  contents  see  Poirier  et 
Charpy,  t.  v.  p.  IfU. 

The  dissection  ma}^  now  be  completed  on  the   other   side. 
Leave  the  muscles  intact,  preserving  relations. 


UEOGENITAL    REGION  (BEGIO    UROGENITALIS)  IN 

THE    FEMALE. 

Before  proceeding  to  the  dissection,  review  the  embryology 
of  the  external  genital  parts.  (Vide  Kollmann,  Lehrbuch  der 
Entwickelungsgeschichte  des  Menschen,  pp.  434,  435.)  What 
are  the  genital  ridge,  the  genital  folds,  the  genital  eminence,  and 
the  urogenital  sinus.?    Observe  the  following: 

External  Genital  Parts  in  Female  (Partes  genitales  externae),     (Fig. 
230.) 

(a)  Pubic  eminence  (mons  pi(l)is) . 

(h)  Vulva  (pndenclum   mulichrr). 

(r)  Laliinm  majus  of  vul\a  (htbium  majux  pndendar). 

(d)  Anterior  labial  comniissui-e  (cnmmisKura  Ial>iiinim  anterior). 

(e)  Posterior  lal)ial  couunissure   {ciJiiniiissiira  Udi'mrnm  jhifitcrinr) . 

(f)  Frenulum  of  pudendal  labia  (frrinihii)i  labidrinii  pudcndi). 
(fl)  Pudendal  slit  (rinui  juidciidi). 

(li)   Navicular  fossa  (/'o.v.sy/  iiiiririiJaris  [vcs1i}}i(li.  vajjiHac]). 
(i)    Laliiuni  minus  of  vul\-a  (lidiiinti   tnivn^  piidriidi). 
(j)    "\'cs(ilinle  of  vagina  ( rrslibiilHiii  rapinae). 
(/,•)    Orifice  of  vagina  {nrifii-iinn  rai/iiiac). 
(I)     riiloHs   (rJitnriS). 

(hi)    I'.ody  of  clitoris  (cnr/ms  rjitoridif!). 

(IJ>)    rilans  of  cliloris  {iihiiis  cliloridifi). 

(Ir)    Pi'cpuce  rjf  cliloris   {'/>r(i<-j)nli'iiiii   cliloridifi). 

(Id)    Fi-enuluni  ai  cliloi'is  (frcimlum  cliloridif;). 
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(m)  External  orifice  of  urethra  (oriticiiim  urethrae  externum). 

(n)    Hynien  (hymen  [femininus]}. 

(o)    Hymenal  caruncles  (caninculac  hijmenulca) . 

Notice  the  characteristics  of  the  external  genitalia  in  differ- 
ent subjects.  How  do  the  nulliparous  differ  from  the  multi- 
parous?  Note  the  homologies  existing  between  the  female  and 
the  male  genitals  and  tabulate  these  in  your  drawing-books. 


Ek,    2^0 


Praeputium  clitondis 

Glans  clitoriflis 
Frenulum  clitoriiUs 

Labium  minus  pudundi 
Vestibulum  vaginae  - 


Carunculae  hymenales  ^ 

Opening  of  the  glandula 
vestibularis  major 


Fossa  navieularis  (ve.stiiiuli 
vaginae ) 

Frenulum  laliiorum  \  udenii 


-Commissiira  labiorum  anterior 
^Labium  majus  pndendi 

;_         lluetus  para-iiri'tliralis 

-Orifieinm  uretiirae 
externum 

Carina  urethralis 
(\'aginae) 

-Tolnmna  ruga  rum  anterior 
~ Orifieinm  \aginae 

(  olurana  riigarum  jiosteriur 


C  immivsura  labiorum  jjosterior 


The  female  external  genitalia.    The  labia  majora   liave  Ijeeu  drawn   apart  and  the  pudendal  cleft 
thereby  opened  wide.     (After  Toldt,  Anat.  Atlas,  Wieu,  I'JUO,  2  Aufl.,  p.  laS,  Fig.  8,i5.) 

Distend  the  rectum  with  cotton  and  close  the  anal  and  vulvar 
orifices  by  sutures.    Make  the  following  incisions  (cf.  Fig.  221)  : 

(1)  A  transverse  incision  passing-  from  the  tuber  fschiadicum  of  one  side 

to  that  of  the  other. 

(2)  An  incision  in  the  median  line  eiieircliiio-  the  labii  majora  and  the 

anal  orifice,  passing  from  the  mons  pubis  in  front  to  the  tip  of  the 
coccyx  behind. 

Reflect  the  four  flaps. 


Superficial   Perineal   Fascia    (Fascia   perinei   superficialis)    and   Con- 
tents of  "  Superficial  Perineal  Compartment." 
Note  tlie  general  characteristics  of  tliis  fascia  and  compare  it 
with  tlie  fascia  in  the  male.    Note  the  two  layers,  superficial  and 
deep.     Determine  the  exact  disposition  of  each.     What  is  the 
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attachment  of  the  deeii  layer?     l^oes  it  acquire  smooth  muscle 
fibres  in  the  hibinm  majus  to  forn^  a  tunica  dartos  ?    Studj' — 

Arterit'f. 

(a)    Ai'tery  of  pevinciiin    (A.  pcrinci).     Trace  this  arteiy  fiivwai'd  to 
(be  labia  inajora  and  dissect  out — 
(au)    Postei'ioi'  laliial  artei'ies  (,!(/.  lahiaJcs  pfixteriorcs) . 

Look  for  a  small  artei'v  ]iassiiit;'  iut(j  tlie  superficial  transverse 
muscle  of  the  iiei'iueuni,  the  ''transverse  perineal  artery." 
Nerves.      ( Fis.   ■Sol) 


Fig.  231. 


Vagina 


Corpns  (  1^    rno  um  urc 
Yen  Ills  I  Ilxus 


Limiia  post. 


Corr..  fuv. 

J 

out.                 \l        - 

-' 

flifnris   \~                 ^^ 

■--- 

^ 

\^^_ 

^ 

Pracpntinm 
clitori'li- 

^ 

Rectum 


Fu.^s,  inu  ic. 


L  il  mm  minn^  ^-— 

Hymcii  (fumininns)  Frcuuluni  lab.  pud. 

Sagittal  section  through   the   vulva  and  vagina  to  show  tlic  lateral  walls  rif  the  vestibule.     (From 
Poirier  et  ChariiV,  Traitc  d'Anat.  hum.,  Paris,  I'.lul,  t.  V.  p.  ,V>,s,  Fig.  3,W. ) 


(a)  Nerve  of  perineum  (A',  perinei). 

(aa)   Posterior  labial  nei'\'es  (Nn.  lahialcs  posieriures). 

(b)  Perineal   l^ranches   of   posterior  cutaneous   nerve   of   thigh    (0.   T. 

small  sciatic). 
Lymplialies. 

Determine  the  course  of  the  lymphatics  found  in  this  i-egion, 
also  the  lymph-nodes  with  which  they  coinmiuiicate.  (Vide 
Toldt,  Fig.  10!)3.) 


Remove  this  fascia  and  expose  to  view  tlie  contents  of  the 
"  snj)erficial  perineal  compartment"  (l)etweeii  fascia  perinealis 
and  diaphra.ii'ma  nrogenitale).     (C'f.  Figs.  227,  229.) 

Clean  off  the  fascia  from  tlie  muscles,  determine  the  form, 
position,  origin,  insertion,  action,  and  nerve-supply  of  the  fol- 


lowing 


Museles.     (Vide  Spalteholz,  Fig.  OtiO.) 

(a)  Su|iei'Hciai  lraiis\'ei'sc  nmscic  of  )iei'ineum  (.1/.  transrerfiHS  perinei 
super/ieialis) .  Tliis  muscle  is  not  conslanl.  It  is  found  in  the 
female  in  a  litlle  more  lliau  thiily  jx-r  cent,  of  the  cases.  In  the 
male  it  is  more  f]'e(|ueid.. 
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(6)  Bulbocavernous  mu.scle  {M.  bulbocavernosiis)  (0.  T.  sphincter  va- 
ginae). Tliis  muscle  extends  from  the  perineal  septum  behind 
to  the  clitoris  in  front.     Note  its  homologue  in  the  male. 

(c)  Ischiocavernous  muscle  (31.  ischiocavernosus)  (0.  T.  erector  eli- 
toridis). 

Fio.  232. 


M  bulbocav. 


ischiociiv. 


M.  triins.  perinei 
supcrf. 

Ramus  perin.  N. 

cut.  fern.  post. 

levator  ani 


L.^    No.  clunium.  inf. 

^^  //"   ~^^'  ''''^''  ™"-'''' 
^y-At-       M.  sphincter  ani  ext. 


Nerves  of  the  perineum  in  the  female  (after  Paulet. )     (From  Poirier  et  Charpy,  Traite  d'Anat.  hum., 
Paris,  1899,  t.  iii.,  3,  p.  11,56,  Fig.  mi.) 


What  is  the  perineal  body  ? 

Detach  the  M.  bulbocavernosus  and  reflect  it  forward.  The 
M.  transversus  perinei  superficialis  and  M.  ischiocavernosus 
may  also  be  detached.    Study  also — 

(a)   Bulb  of  the  vestibule  (hulbus  vestibuli). 

The  bulb  will  be  found  just  beneath  the  M.  bulbocavernosus. 
Note  its  relation  to  the  labia  minora  and  urethra.  Trace  these  ante- 
riorly and  note  that  the  two  oblong  bodies  forming  the  bulb  are 
united  below  the  clitoris  by  an  intermediate  venous  plexus  (pars 
intermedia  of  KobeJl)- 

(5)    Larger  vestibular  gland   of   Bartholin    (glandula   vestibularis    major 
[Bartholini]).      (Vide  Spalteholz,  Fig.  668.) 

Note  the  relation  of  this  gland  to  the  bulbous  vestibule  and 
the  M.  bulbocavernosus.  Dissect  out  its  excretory  duct  and  deter- 
mine where  it  opens. 
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Clitoris. 

The  sutures  inserted  to  close  the  vulvar  cleft  may  now  be 
removed.  Remove  the  mucous  membrane  from  the  clitoris, 
leaving  intact  any  vessels  and  nerves  found.    Study — 

(a)  Crura  of  clitoris  (erura  clUoridis).     Deteniiiiie  exactly  their  attach- 

nieiits. 

(b)  Body  of  clitoris  {cdr'pus  clitoridis). 

(ba)  Ca\'eriums  bodies  of  clitoris  (corpora  cavernosa  clitoridis). 

(bb)  Seiituni    of    cavernous    bodies     (septum    corporum    caverno- 

soruiii ). 
('ic)   Fascia  of  clitoris  (fascia  clitoridis) . 

(c)  Glaus  of  clitoris  ((/tans  clitoridis).     Note  that  the  glans  is  not  a  part 

of  the  Corpora  eaverutisa,  but  that  it  is  cjuite  independent  of  these 
bodies. 


Urogenital  Diaphragm  or  Trigone  (Diaphragma  [s.  Trigonum]  uro- 
genitale). 

Remove  the  crura  clitoridis  from  their  bony  attachments, 
avoiding  injury  to  the  vessels  and  nerves  in  relation  to  them, 
and  study  the  "urogenital  diai)hragni. "  (Vide  Spalteholz,  Figs. 
673-675.)  Make  use  of  models  to  complete  the  study.  Ex- 
amine— 

(a)   Inferior  fascia  of  urogenital  diaphragm'   (fascia  diaphragmatis  uro- 
genilalis  inferior)   ((.).  T.  anterior  layer  of  triangular  ligament). 

Cautiously  remove  this  inferior  layer  of  fascia  and  study 
the  contents  of  the  "  middle  perineal  compartment,"  as  follows: 

Muscles. 

(a)  Deep  transverse  uuisele  of  perineum   (M.  transi^ersus  perinei  pro- 

fundus). 

(b)  Sphincter  nniscle  of  membranous  urethra   (M.  sphincter  urethrae 

membranaceae) . 

Arteries.     (Vide  Spalteholz,  Fig.  474.) 
(a)   Arterj'  of  clitoris  (.L  clitoridis). 

(aa)  Artery  of  bulb  of  vestibule  (A.  bulbi  vestibuU  [vaginae]). 

(ab)  Urethral  artery  {A.  tiretliralis) . 

(ac)  Deep  artery  (jf  clitoris  (^1.  profunda  clitoridis). 

(ad)  Dorsal  artery  of  clitoris  (A.  dorsalis  clitoridis). 

Note  that  the  two  latter  are  given  off  after  the  A.  cli- 
t(jridis  lias  ])ierced  the  inferior  fascia  of  the  urogenital 
diaphragm.  Find  the  internal  pudendal  veins  (Vv.  pu- 
dendal' inlernnc). 

Sometimes  culled   the   "  fascia  trigoui   ui-ogenilalis  inferioi'." 
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Nerves. 

(a)    Dorsal  nerve  of  clitoris  (iV.  dorsaUs  cUtoridis). 

Determine  the  exact  conrse  of  tliis  nerve.  What  relation  does 
it  bear  to  the  dorsal  artery  of  the  clitoris  and  to  the  dorsal  vein"? 
What  relation  does  the  latter  vein  bear  to  the  ligamentum  arcua- 
tuni  pubis  and  the  ligamentum  transversum  pelvis?  Demonstrate 
the  presence  of  a  part  <jf  the  glandulae  \estibulares  majores  in 
the  "  middle  compartment  of  the  peiineuui." 
Urethra. 

Note  the  general  direction  and  extent  of  the  urethra  in  the  female. 
What  is  its  relation  to  the  anterior  vaginal  wall?  (Vide  Figs.  231,  291, 
and  293.) 

The  superior  boundary  of  the  diaphraguia  urogenitale  is 
formed  by  the  superior  fascia  of  the  urogenital  diapliragin 
{fascia  diaphragmatis  uro genitalis  supeiior)  (0.  T.  deep  or 
laosterior  hiyer  of  trianguhir  ligament). 

Note  that  these  (the  superior  and  inferior)  layers  fuse  pos- 
teriorly and  become  continuous  witli  the  deep  layer  of  tlie  super- 
ficial fascia  of  tlie  perineum,  or  "  Colles'  fascia."  Anteriorly 
tliey  also  fuse  to  form  the  transverse  ligament  of  the  pelvis 
{ligamentum  transversuni  pelvis).  Tlie  dorsal  vein  of  the  cli- 
toris separates  the  latter  from  a  ligament  just  below  the  pubis, 
which  is  known  as  the  arcuate  ligament  of  the  pubis  {ligamentum 
arcuatum  pubis). 


ANAL   REGION  {REGIO   ANALIS)  AND    DIAPHEAGM 

OF   PELVIS  {DIAPHBAGMA   PELVIS)  IN 

BOTH    SEXES. 

Review  at  this  stage  of  the  dissection  the  general  character- 
istics and  disposition  of  the  fascia  in  this  region.  After  having 
reviewed  this,  remove  it  by  blunt  dissection. 

External    Sphincter   Muscle   of   Anus    (M.    sphincter   ani    externus). 
(Figs.  222-224,  231,  273,  289.) 

Clean  this  muscle,  noting  carefully  its  form,  position,  origin, 
msertion,  action,  and  innervation,  and  dissect  out  the  following 
layers,  proceeding  from  without  inward : 

(a)  External  layer  ("superficial  sphincter"  of  Cruveilhier,  the  "skin 
muscle"  of  Luschka).    It  is  inserted  into  the  skin  about  the  anus. 

(6)  Anococcygeal  layer,  formed  by  the  fibres  arising  from  the  coccyx 
and  the  ligamentum  anococcygeum,  encircling  the  anus  and  inserted 
29 
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aiiteriovlv  into  the  centi'al  tendinous  point  of  the  diaphragm,  be- 
eouiini;  eontinnous  with  some  of  the  hbres  of  tlie  M.  bulbooaverno- 
sus. 
(c)    Internal  eireuhir  hiyer,  made  up  of  annular  tibres  surrounding  the 
terminal  part  of  the  reetuui. 

Note  that  the  external  sphincter  is  made  ap  of  two  symmetrical 
halves. 

Clean  out  the  fat  of  the  ischiorectal  fossa,  carefully  pre- 
serving the  structures  found  therein.  Proceed  to  the  study  of 
it,  noting  exactly  tlie  position  of  its  boundaries. 

Ischiorectal  Fossa  (Fossa  ischiorectalis).     (Figs.  224,  232,  274,  278.) 

(a)    Levator  ani  muscle  {JI.  levator  aiii). 

{b)    Obturator  inlernus  nuisele  {M.  obturator  iiiternus). 

(c)  Inferior  fascia  of  pelvic  diaphragm  (fascia  diaphragmatis  pelvis  in- 

ferior)   (0.  T.  anal  fascia). 

(d)  Obturator  fascia  (fascia  obtiiratoria). 

At  the  junction  of  (c)  and  (d)  as  seen  from  below,  in  the  angle 
between  them  is  seen  the  tendinous  arcli  of  the  levator  ani  muscle 
(arcus  tendineus  M.  levatoris  ani)  (0.  T.  white  line  of  pelvic 
fascia ) . 

(e)  Posterior  border  of  urogenital  diaphragm  (diaphragma  urogenitale). 
if)    Gluteus  maximus  muscle   (M.  glutaeus  maaimus). 

(g)    Sacrotuberous  ligament    (ligamentum  sacrotuberosum)    (0.   T.  gi'eat 
sacrosciatic  ligament). 

After  having  located  accurately  the  boundaries  of  this  fossa, 
proceed  to  the  study  of  its  contents  : 

(a)  Inferior  hemorrhoidal  arteiy    (A.   haemorrlioidaJis  inferior).      (Vide 

Spalteholz,  Fig.  473.) 

Determine  the  course  of  the  inferior  hemorrhoidal  veins  (F«. 
liaemorrhoidales  inferiores).  What  is  the  plexus  liaemorrhoidaUsf 
With  what  vessels  do  the  above  anastomose? 

(b)  Inferior  hemorrhoidal  nerve  (N.  haemorrhoidalis  inferior). 

(c)  Anococcygeal  nerves  {Nn.  anococcggei)    (0.  T.  perineal  branches  of 

fourth  sacral  nerve). 

Trace  the  arteria  haemorrhoidalis  inferior  back  to  the  inter- 
nal pudendal  artery  {A.  pudenda  interna),  its  parent  stem. 
Note  that  it  is  aecomi)anied  by  the  T".  pudenda  interna  and  the 
N.  pudendiLS.  These  three  structures  run  in  the  "  canal  of  Al- 
cock,"  which  is  formed  by  the  fusion  of  the  fascia  obturatoria 
with  the  falciform  process  of  the  ligamentum  sacrotuberosum. 
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ANTERIOR    ABDOMINAL    WALL. 

Inflate  the  abdominal  cavity  (cavuni  ahdominis)  by  means  of 
an  aspirating  needle  and  bicycle  pump,  and  make  the  following- 
incisions  through  the  skin  only  (vide  Fig.  7)  : 

(1)  Along   the   antei-icir   median   line   from   the   level   of   the   tip   of  the 

xiphoid  process  to  the   mons  pubis;    carry  the   knife  around  the 
nmbilicus,  leaving  it  intact. 

(2)  From  the  upper  limit  of  the  first,  transversely  around  the  body,  as 

far  back  as  possible. 

(3)  From  the  lower  limit  of  the  first  to  the  tuberculum  pubieum,  thence 

over  the  ligamentum  inguinale  to  the  spina  iliaca  anterior  superior 
and  along  the  iliac  crest  as  far  back  as  possible. 

Reflect  the  flaps  so  formed,  taking  no  fat  with  the  skin,  but 
leaving  intact  the  layer  beneath  {fascia  superficialis)  and  the 
vessels  and  nerves  which  ramify  in  it. 

Superficial  Fascia  (Fascia  superficialis). 

Observe  the  distribution  of  fat,  especially  in  the  hypogastric 
region;  the  dense  white  band  of  tissue  {linea  alba)  in  the  ante- 
rior median  line ;  the  arrangement  of  the  superficial  fascia  in 
two  layers,  especially  in  the  hypogastric  region;  superficially 
the  fascia  of  Camper,  and  more  deeply  the  fascia  of  Scarpa. 
Dissect  out  the  structures  in  the  superficial  fascia,  preserving 
them  carefully: 

Arteries.     (Vide  Fig.  9.) 

(«)  Superficial  circumflex  arteiy  of  ilium  {A.  circumflexa  ilium  super- 
ficialis)  (0.  T.  superficial  circumflex  iliac  artei-y). 

(h)   Superficial  epigastric  artery  (A.  epigastrica  superficialis). 

(c)  External  pudendal  arteries  (Aa.  pudendae  externae)  (0.  T.  exter- 
nal pudic  arteries). 

Veins. 

(a)    Parumbilical  vein  (V.  panimbilicalis). 

(&)   Thoraco-epigastric  vein  (  F.  thoraco-epigastrica). 

(c)  Superficial  epigastric  vein  (T'.  epigastrica  superficialis). 

(d)  External  pudendal  veins  (Vv.  pudendae  externae). 

(e)  Superficial  circumflex  vein  of  ilium   (F.  circumflexa  ilium  super- 

ficialis). 
Nerves.'     (Vide  Fig.  S.) 

(a)  Anterior  cutaneous  rami  of  intercostal  nerves  (rami  cutanei  ante- 
rior es) . 

'  Regarding  the  variations  in  the  nerves  of  the  abdominal  wall,  see  the 
paper  by  Professor  Bardeen  in  the  American  Journal  of  Anatomy,  vol.  i..  No.  2, 
p.  203. 
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( /) )  Anterior  cnUaiieous  i-aiiuis  of  iliohypog'ash'ie  nerve  (ramus  cutaneus 
aiilciKir  N.  iliiiliji ptiiiast rici)    (O.  T.  liypo,i;astrie  bi'aiich). 

(r)    lliii-inj^iiinal  iKM'\'e   (A'.  Hin-iiiiiuiiudis) . 

(</)  Lateral  eulaneoiis  nci'ves  (ninii  culaiiri  Jnlerales  of  Nn.  inter- 
costales). 

((')  Lateral  eutaneous  ramus  of  twelftli  tlioraeie  nerve  (ramus  cutaneus 
lalcralis  X.  Ilii:r(icalis  XII.)  (().  T.  iliae  branch  of  last  dorsal 
nerve). 

(/')  Lateral  cntaneous  I'anins  of  ilioliypo,yastrie  nerve  (ramus  cutaneus 
lateralis  X.  Hiohijijugaslriii)  (0.  T.  iliac  branch  of  iliohypo- 
gastric). 

Deep  Fascia  (Fascia  profunda). 

Remove  the  siiperfieial  and  expose  the  deep  fascia.  Compare 
the  latter  with  the  suiierticial.  Does  it  contain  fat?  Does  it 
contain  blood- vessels  and  nerves  ? 

Muscles  of  Abdomen   (Musculi  abdominis).     (Cf.  Fig.  6.) 

Eemove  the  deep  fascia,  keeping  the  muscles  tense  and  using 
a  belly-bladed  scalpel  in  the  dissection  of  the  fibres.  Exj^ose  the 
underlying  muscles.  ^lake  drawings  of  each  muscle  as  exposed. 
Study  its  form,  position,  origin,  insertion,  action,  and  nerve- 
sui^piy. 

(«)   External   oblique   muscle   of   abdomen    (i)/.    ohliquus   ahdcrmlnis   ex- 
tenuis). 

Find  the  lumbar  triangular  space  {frifjointm  lumhale 
[Petifi]).  What  is  the  relation  of  the  nmscle  to  the  inguinal 
ligament  of  Poupart  {litjtniicntiDit  'ninulnttli'.  [Puiiparti])  I  The 
reflection  of  tliis  ligament  should  be  carefully  studied.  Study 
es])ecially  (limbernat's  ligament  {lif/aiiienfitiit  lacuiiarf  [Gim- 
beiiKifi]),  the  reflex  ligament  of  I'olies  (ligamcntnm  rcfiexum 
[Colics/])  (().  T.  triangular  fascia).  Both  these  structures  will 
be  frequently  referred  to.  Note  the  opening  just  lateral  to  the 
tuberculum  pubicum,  the  "  su))cutaneons  inguinal"  or  "  exter- 
nal abdominal"  ring  (nnnuUis  iiif/iiiiialls  suhciifijitciis).  AYhat 
sti'uctures  ]>ass  through  it  in  the  male?  Tn  the  female?  (See 
Spalteholz,  vol.  ii.,  Fig.  317.) 

Tn  connection  with  the  annulus  inguinalis  snbcutaneus, 
stud\' — 

(aa)    Sii|)ei'ioi-  pillar   (eras  su /leriiis). 
(all)    Iiireri<ir  pillai'   [iriis  iuferins). 

Dissect  out,  carefully  I  lie  libres  passing;'  lielween  the  two 
crura   (/ilirac  inlcrcrurales)  ;    ex|i()se  the  fascia  descending 
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npon  the  spermatic  cord  from  this  muscle;  it  is  the  inter- 
cokimnar  or  external  spermatic  fascia  {fascia  spermatica 
externa). 

Fig.  233. 

M.  obliqiius  internus  a.ljdominis       M.  obliquus  extcrnus 
^  I     abdumiiiih 


IJinhillcjiii-^ 


M  oMiquusintnrnus 
,  ilidominis  (laid 

\\  ba-k) 


r  iM  1 1  trans\(  rvihs 
tiuinah^  tihdoiinndUs 


Annu/u.s  hi{/ui/i(ili 
stihcuiaiu  11'^ 


\ 
\      \ 

\  1  nil    ifiis  spcrmaticii-i 

M    iiitLrlo\Lol  iris 


M  crem  ister 


-^fnineiirosi^  ot  the  M    obliquus 
e"vt(.rnus  (turnc<l  o\Lr) 


The  lateral  part  of  the  inguinal  canal,  from  the  abdominal  Inguinal  ring  to  the  passage  of  the 
Sfiermatic  cord  through  the  M.  obJiquus  abdominis,  shown  by  partial  removal  of  the  M.  obliquus 
abd(.)minis-  The  M.  intcrfovcolaris  lies  on  the  anterior  surface  of  the  Llg.  interfoveolare  [Hesselbachi] . 
(After  Toldt,  Anat.  Atlas.  AVien,  1900,  2  Aufl.,  \>.  -'.CQ,  Fig.  610.) 


Divide  the  attachment  of  the  M.  obliquus  externus  abdominis 
along  a  line  one  centimetre  from  the  crista  iliaca.  From  the 
spina  iliaca  anterior  sui:)erior  carry  the  incision  medialward, 
then  upward  in  the  line  along  which  the  muscle-fibres  pass  into 
the  aponeurosis.     Eeflect  the  muscle  dorsalward  and  cranial- 
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ward,  noting  its  digitations  and  tlie  mnscles  to  wliicli  it  is  related. 
(C'f.  Spalteliolz,  Fig.  ol7.)  Examine  the  course  of  tlie  N.  ilio- 
inguinal is. 

{/))    Iiilei'iial    ol)li<|iii'    iiinsele    of    al)domen     (3/.    ahliijitas    iiilrniiis    ab- 
dominis). 

What  is  meant  by  the  iiiiiiiiiial  nixmeiirotic  I'alx  {fair  ajioneu- 
rotica  iitr^/iiindlis)    (0.  T.  ccaijnuieJ  tendun) '? 

On  the  right  side  only,  divide  tliis  muscle  where  the  fibres 
pass  over  into  the  aponeurosis  and  also  along  a  line  five  milli- 
metres above  the  inguinal  ligament  and  crista  iliaea.  Reflect 
the  muscle  dorsalward  and  cranialward,  noting  carefully  the 
vessels  and  nerves  on  its  deep  surface.  What  are  they?  (Cf. 
Spalteholz,  Figs.  319  and  324.)  Note  where  the  lateral  cuta- 
neous rami  of  the  intercostal  nerves  perforate  this  muscle. 
What  is  the  relation  of  the  M.  cremaster  to  the  M.  obliquus  in- 
ternus  abdominis? 

(c)  Transverse  mitscle  of  abdomen  {M.  transversus  abdominis). 

Note  carefully  the  relation  vt  the  falx  ino'uinalis  to  the  annulus 
inguinalis  suljcutaneus.  Note  where  the  fibres  go  over  into  the 
aponeurosis,  the  semilunar  line  (linea  semilunaris   [jSpigeU]). 

On  each  side  make  an  incision  through  the  aponeuroses  paral- 
lel to  the  linea  alba  and  distant  three  centimetres  from  it,  extend- 
ing throughout  the  entire  length  of  the  M.  rectus  abdominis. 
Eeflect  the  flaps  of  the  aponeuroses  lateralward  and  medialward 
respectively.  Difficulty  in  reflecting  is  experienced  along  the 
transverse  line,  owing  to  attachment  to  the  subjacent  muscle. 
These  transverse  lines  are  the  inscriptio)ies  tendineae.  How 
many  of  them  are  there?  Where  are  they  situated?  What  is 
their  morphological  significance? 

(d)  Rectus   ("straight")   muscle  of  abdomen   {M.  rectus  abdominis). 

Study  its  sheath  (  ragina  reeti  abdominis).  Note  the  disposition 
in  its  upper  two-thirds  and  in  the  lower  third.  What  theories  have 
been  advance<l  to  explain  this  arrangement  ?  How  is  the  semi- 
circular line  of  Douglas  (//;/(((  semirireularis  [Doucjlasi])  formed? 

Note  the  :'essels  and  ner\es  which  pass  through  the  posterior 
layer  of  the  sheath;  also  the  artery  passing  from  behiw  upward 
(J.  epiijasfrirn  inferior)  and  the  one  passing  from  above  down- 
ward {^1.  epir/aslried  siiiierior).  Do  these  anastomose  in  the 
muscle"? 

(e)  Pyramidal  muscle   (Df.  pi/ramidnlls) . 

What  is  ils  relation  to  the  T\l.  reclns  nbchmiinis  and  ils  sheath'? 
What   is  the  jihylogenetic  significance  of  (his  muscle? 

This  muscle  is  frequeutly  al)senl,  nnil  also  varies  greatly  in 
length,  soiiieliiiies  exlcnding  as  high  as  (he  umbilicus. 
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White  Line  (Linea  alba). 

What  aponeuroses  enter  into  the  formation  of  the  linea  alba? 
Between  what  points  does  it  extend  ?  Note  that  it  is  broad  in 
the  upper  two-thirds  and  rapidly  diminislies  in  breadth  in  the 
lower  third.  Do  you  find  foramina  in  the  Jinea  alba  above  the 
umbilicus? 

Make  a  drawing  of  the  dissection  at  this  stage. 

Transversal  Fascia  (Fascia  transversalis)  (O.  T.  Transverse  Fascia). 
On  the  right  side  cut  through  the  M.  transversus  along  the 
linea  semilunaris  and  carefully  reflect  this  muscle  lateralward. 
Note  under  it  two  layers:  externally,  the  fascia  transversalis; 
internally,  the  peritoneum.  These  are  separated  by  "  extra- 
peritoneal fatty  tissue."     Trace  tlie  fascia  inferiorly.     Note  its 


Fig.  234. 


PcriionaLUin  pariffn/r 


N.  femorali. 


Fhca  I piq i\tr!.rn 


Fascia  iliaca 


M.  iliopsoas  ''  ^ 
Vasa  spermatii  r 
A,  iliaca  txt<  inn  / 

V.  diiica  fxtnnn 

Plica  pubovesicalis 


Phi  1 
umfuhiah 
\       media 
'Fovea  supravcsicalw 
Vesica  urinaria 
Plica  vesicalis  transversa 


Foiea  inquinalis 

VltdUllfi 

III  a  ninbdicalis 
I  iti  rali'> 


Frontal  section  of  the  lower  part  of  the  trunk  to  show  the  lower  part  of  the  parietal  peritoneum  and 
its  folds.     Seen  from  behind.     (After  Toldt,  Anat.  Atlas,  Wien,  1900,  2  Aufl.,  p.  370,  Fig.  611.) 

relation  to  the  ligamentum  inguinale,  to  the  crista  iliaca,  and 
medialward  to  the  linea  alba. 

On  the  left  side,  from  a  point  immediately  above  the  umbili- 
cus, make  two  incisions,  one  passing  to  the  spina  iliaca  interior 
superior,  the  other  to  the  right  of  the  umbilicus  and  two  centi- 
metres to  the  right  of  the  linea  alba,  down  to  the  ramus  supe- 
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lioi-  ossis  pubis.  Eeflect  this  flap  laterally  and  downward.  Note 
the  fan-like  attachment  of  the  cord-like  linea  alba  to  the  ossa 
pubis  (this  is  the  (iilinliiiculiiin  linrae  alhae). 

Internal  Surface  of  Anterior  Abdominal  Wall.     (Fig.  234.) 

Xote— 

(a)  X  tibvous  eurd   (iiraclius),  passing'  from  the  nniliilicus  downward  to 

till'  nrinaiT  bladder   (resica  urinaria), 
(aa)    Mitblle  iniilnlieal  fold  of  pei'itoneuni,  over  this  (plica  umbili- 
culis  media). 

(b)  A  seeoiid  cord,  passing'  from  the  umbilicus  to  the  lateral  margin  of 

the  obliterated  umbilical  artery.      (Spalteholz,  vol.  ii.,  Fig-. 
511.) 
iba)   Lateral  imibilical  fold  of  peritoneum,  over  this  {plica  umbili- 
calis  lalcralis). 

(c)  Band  extending  from  linea  seniicircularis  [Douglasi]  to  a  point  oppo- 

site the  middle  of  the  inguinal  ligament.      This  is  the  A. 
epigastrica  inferior  and  accompanying  vein, 
(eo)   Epigastric  fold  (plica  epigastrica). 

(d)  The  three  foveae  thus  formed: 

(da)  Medial  supravesical  fovea   (fovea  supraresiealis).     By  which 

plicae  is  this  fovea  limited"? 

(db)  Medial  inguinal  fovea   (fovea  inguinalis  medialis). 

(dc)  Lateral    inguinal    fovea    (fovea    inguinalis    lateralis).      Note 

especially  its  relation  to  the  plica  epigastrica.  The  deepest 
part  of  this  fovea  is  a  depression  in  the  peritoneum  indi- 
cating the  position  of  the  abdominal  inguinal  ring  (annulus 
inguinalis  abdominis)  (0.  T.  internal  abdominal  ring),  the 
beginning  of  the  ing'\unal  canal.  In  what  structure  is  this 
annulus  formed? 

"What  is  Hesselbach's  triangle?    Note  carefully  its  boun- 
daries. 

Inguinal  Canal  (Canalis  inguinalis).     (Vide  Fig.  233.) 

Dissect  the  peritoneum  away  carefully  from  the  anterior  wall 
of  the  abdomen.    Examine — 

Posterior  ivall  of  inguiital  canal. 

Note  the  following  strnctures: 

(a)  Thickened  fold  of  fascia  f<o'ming  the  lower  and  medial  boundaiy 

of  the  annnlns  inguinalis  abdominis  (ligament uin  inter foveolare) 
(0.  T.  llessell>ach's  ligament). 

(b)  Thin  layer  of  fascia  trans\-ersalis. 

(c)  Interfoveolar  muscle  (M.  interfoveolari.s)   (0.  T.  Luschka's  muscle). 

(d)  Medialward  the  inguinal  aiicnieui-otic   falx    (fal.r  aponeiirotica  in- 

guinalis) (().  T.  conjoined  tendon).  AVhat  muscles  enter  into 
Ihe  foi'ination  of  il  ?  Note  car(d'nlly  its  insertion.  Pay  par- 
licidar  allenlion  to  its  relation  to  the  annulus  inguinalis  sub- 
cntanens. 
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(e)   Reflex  ligament  of  Colles  (ligamentum  reflexum  [Collesi])    (0.  T. 
ti-iangular  fascia  of  the   abdomen).     From  which  muscle  is  it 
derived?    This  ligauieut  is  often  refei-red  to  as  the  crus  posterius. 
Roof  of  infjakial  canal. 

What  structures  enter  into  its  formation? 
Floor  of  inguinal  canal. 

How  is  it  formed?    What  are  the  contents  of  the  canal  in  the  male? 
In  the  female?     (Vide  Fig.  235.) 

Fig.  235. 


Funiculus  spermatH  n^  -j         | 


Fascia  cremasteric!!  (Coopcn) 


Kcmnant  of  tiic  j-roccssus  vaginalis 
peritonaci 


M.  crcmaster  — i 
Tunica  vaginalis  communis 

Tunica  vaginalis  propria 
Testis 


The  spermatic  cord  of  a  boy  two  months  old,  with  the  coverings  of  the  eord  opened  up  and  showing 
the  remnant  of  the  vaginal  i)rocess  of  the  peritoneum,  (.ifter  Toldt,  Anat.  Atlas,  Wien,  1900,  2Aufl., 
p.  507,  Fig.  S78.) 


Spermatic  Cord  (Funiculus  spermaticus). 

Each  covering  should  be  carefully  dissected  out  and  traced 
back  to  the  muscle  or  fascia  from  which  it  is  derived. 

(1)  External  spermatic  fascia  (fascia  spermatica  externa). 

(2)  Cremasteric  fascia  (fascia  cremasterica  [Cooperi]). 

(3)  Cremasteric  muscle  (M.  cremaster). 

Dissect  out  carefully  these  muscular  fibres  and  determine  accu- 
rately their  origin  and  in.sertion.  Consult  Poirier  et  Charpy,  t.  ii. 
p.  451,  concerning  the  different  views  held  regarding  the  origin 
and  significance  of  the  M.  cremaster. 

What  is  its  nerve  supply  and  action?  What  part  does  it  play 
in  the  cremasteric  reflex? 

(4)  Vaginal  process  of  fascia  transversalis   (processus  vaginalis  fasciae 

Iransvcrsalis)    (0.  T.  infundibuliform  fascia). 

(5)  What  is  the  fate  of  the  peritoneal  process  that  descended  into  the 

scrotum    (pjrocessus   vaginalis   peritonaei)  ?      What    is   the    tunica 
vaginalis  ccjmmunis  [testis  et  funiculi  spermatid])'^ 
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Examine  tlie  cxeivlury  duel  of  tlie  testicle  {ductus  deferens). 
Note  its  eoiisisleiiee.  Is  it  resistant  to  tlie  touch"?  Determine  its 
Icuylli.  What  is  ils  coui'se  and  what  ai'e  ils  relations  to  the  impor- 
tant sti'nctui'cs  with  which  it  is  associated? 

(1)  Internal  s]iermatic  artery  {A.  spennalira  interna). 

(2)  External  spermntic  ai'teiy  (^1.  spcrmalica  externa)    (0.  T.  cremas- 

teric artery). 

(3)  Deferential    artery    (,t.    ilefcrentiidis)     (<).    T.    arterj-    of    the   vas 

deferens). 

Determine  from  «'hat  vessel  each  is  derived,  the  relation  that 
they  bear  to  each  other  and  to  the  component  parts  of  the  funicu- 
lus spermatiens.  ( 'ross-sections  should  be  used  t<i  determine  these 
relatiiais.  (See  Poirier  et  Charpy,  t.  w,  Fig.  23C). )  Do  these 
aifeiies  anastomose  with  one  another? 
Veins. 

t)lisei'\'e  an  anteriru'  and  a  postei'ior  group.  (Cf.  Poirier  et  Charpy, 
t.  v.,  Fig.  23,S. ) 

What  is  the  pampiniform  plexus  {fih'.rus  pampiniformis)  1  What  is 
the  general  course  of  the  spermatic  veins  (  I'c.  spermaticae)^  Into 
what  veins  do  they  empty?  Is  there  any  difference  on  the  right  and 
left  sides? 

AV  rres. 

(«)    External  sj^ermatic  nei-ve  {N.  spermatiens  externus)   (0.  T.  genital 

branch  of  genito-crural ). 
(&)    Deferential  plexus  {ple.rns  def'erentiatis) .     Note  that  the  ilio-ingui- 
ual  nerve   (.V.  ilio-inguinalis)   is  found  in  the  canal,  but  that  it 
is  not  a  constituent  jiart  of  the  spermatic  cord. 

Lympliaties. 

Whence  do  they  come  and  to  what  lymph-glands  do  they  go? 

Round  Ligament  of  Uterus   [in  Female]    (Lig.  teres  uteri).     (Vide 
Fig.  236.) 

Coverings. 

The  c(jverings  should  be  compared  with  those  of  the  funiculus  sper- 
maticus  in  the  male.    Note  differences.     AVhat  is  the  canal  of  Nuck? 

Arteries. 

(a)  External  spermatic  arteiy  (^1.  sperniatica  externa),  a  branch  of 
the  A.  epigastrica  infeiior.  [Tjater  the  course  of  the  A.  ovarica, 
which  coriesi)onds  to  the  artcria  spermatica  interna,  will  be 
studied.]  Dissect  out  (he  terminal  branches  of  this  artery  in  the 
nions  i)ubis  and  the  labium  nuijus. 
(6)  Artei-y  of  I'omid  ligament,  a  small  artery  occasionally  fouml  within 
the  cellular  tissue  of  the  round  ligament,  which  anastomoses  with 
a  branch  of  the  A.  uteiina. 
Veins. 

Many  veins  accom|)anying  the  round  ligament  appear  mostly  on  the 
surface.  They  communicate  with  the  uterine  veins,  the  veins  of  the 
labia  majora  and  clitoris. 
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Nerves. 

(a)   External  spermatic  nerve  {N.  spermaticus  exterims),  as  in  male. 

(6)    Sympathetic  nerves  from  plexus  uterinus. 
Lymphatics. 

Fig.  236. 


Supcrfacnl  ^esii  is  ot  th(  alxlominal  irall 

ApiiiKilrosis  "M  dW   abd.  cxt. 
^       ^    ilj    iiuuiii  lI]S 

s.  ly^^x  Ljii^  istric  vessuls 

ras(    triris"\-crsa]i,s 

V  sf  (.TiQat.  ext. 
Li-,   rutk'xura 

[(  (  Uusi] 
K  I  licl.j  of  V. 

spi  nnat.  ext. 
Tubcrculum  pub. 
N  ilio-inguinalis 

\    ^V     Expansion  of  h\g. 
t(  n  s  uteri 
N    spermat.  ext. 


Pentoneil    — 
cul  (ie  sac     ^ 
AscendmR:  artery— 
ot  Li.,'  ti  ri  s 

AI  (rtmtster 
Apcai  M   obi  abd  ext 


V  pul   ext  - 


The  round  ligament  in  its  course  through  the  canalis  inguinalis.  The  ligament  is  drawn  slightly 
down\vard.  (In  greater  part  after  Waldeyer.)  (From  Poirier  et  Charpy,  Traite  d'Anat.  hum.,  Paris, 
1901,  t.  ii.  p.  436,  Fig.  315.) 

Testis   (Testicle).     (Vide  Figs.  237,  239,  240.) 

Note  its  position  iii  the  scrotum  and  the  relation  to  it  of  the 
proper  vaginal  tunic  {tunica  vaginalis  propria  testis).  Distin- 
guisli  a  parietal  layer  {lamina  parietalis)  and  a  visceral  layer 
{lamina  visceralis).  Where  does  the  testis  originate  and  how 
does  it  reach  its  position  in  the  scrotum!  Where  may  it  be 
arrested  in  its  descent  and  what  is  the  resultant  condition! 

Cut  through  the  lamina  parietalis  along  its  anterior  aspect. 
Examine — 

(a)   Superior  extremity  of  testicle  (extremitas  superior), 
{b)    Inferior  extremity    {extremitas  inferior). 

(c)  Lateral  surface  (fades  lateralis). 

(d)  Medial  surface  (fades  mediaUs). 

(e)  Anterior  margin   (margo  anterior). 

(f)  Posterior  margin    (margo  posterior). 


In  the  epididymis  study- 
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(a)   Head  (caind  rjiUJidiimidis)   (0.  T.  glolnis  major). 

(h)    Body  {curjitis  i'j)i(!iihi)iii(lin). 

(f)    Tail    (Cauda  cjiididi/niidis)    ( ().   T.  lilohus  iiiinoi-). 

What  is  the  rehition  of  the  ductus  deferens  to  tlie  epididymis? 
Dissect  tlu^  testicle  under  water.     (Vide  Fig.  239.)     Studjr — 

(a)  Tunica  albui;iiiea. 

(b)  Mediastiimm  oi  testis  (mrdiafilinum  testis  [corjnis  Ilighmori]). 

(c)  Se|itules  of  testicle  {sciilidii  li-stis). 

(d)  L(ilniles   (lobuli  testis). 

(e)  Parencliynia  (  parenchiima  testis) . 

Fig.  237. 


Vesica  urinaria 

Ajnpullu  dnctiis., 
deferi'iitis  u'~^- 

Ve.sic'ula  si.-miiialis--||— ^^ 

Ductus  deferens— -i 
Ductus  ejaculatorius 
T'triculns  prostaticus-- 
Prostat. 
Glandula  bulbo-urethralis  [(. 

Bulbn; 


Peritonaeum 


—  Siimpinjiiiv  osyitiin  pubis 


C<trpus  cavernosum 
urethrae 


Corpus  cavernosum 
penis 

A7)pendix  testis 
(iMorgagTiii) 


Diagram  of  the  male  genital  organs  and  their  rehition  to  tlie  urinary  hhidder  and  urethra. 
Lateral  view.     (After  Toldt,  Anat.  Atlas,  Wien,  U)U(I,  2  Anfl.,  p.  AHA,  Fig.  slii.) 


if)    (.'onvoluted  seminiferous  tubules  {tuhuU  scminiferi  contorti). 
(g)    Sti-aight  seniiuit'erous  tubules  [tubuU  .scminiferi  recti). 

(ga)   Proper  coat   {timiea  propria), 
(h)   Network  {retc  testis  [Hallcri]). 
(i)    p]ffej-ent  ductules   {ducfuli  '■/fcrcntcs  testis), 
(j)    Spenii  or  semen   (spcrma  [semen']). 

In  the  epididymis  study^ 

{(I)    Tj(il)nles  {Jiihnii  cpididifHiidis). 

(b)  DiH-ls    {duel  II X  cpidiftiimitlis  ) . 

(c)  Abci'i-ant  duels    {il/tcluH  iihcrrfnitcs) . 

{t:a)    Siiji('i'i(H'  {dwi/if/is  (dierrfu/s  svj^icrior). 
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Fig.  238. 


Kidney 


Ductus  deferens 


Vcsieula 


Ductus  d( 
Epididy 


Vesica  \irinaria 


Development  of  the  urogenital  system  in  man.  The  dotted  line  shows  the  final  position  of  the 
organs  after  the  descent  of  the  testicle  into  the  scrotum.  (From  Poiricr  et  Charpy,  Traitu  d'Auat.  hum., 
Paris  1901,  t.  v.  p.  302,  Fig.  234.) 


Fig.  230. 


Transition  of  the  lamina  parietalis  tnnii-ae  vftginalis 
propriae  into  the  lamina  viscuralis 


Ductus  deferens. 
Corpus  (.-pididyniidis- 
Sinns  epididy midis--'' 
ML'diastinum  testis--- 
Septula  testis--^ 
Lobuli  testis-' 

Tunica  albnginea  testis" 


■  J'fr.rus  pnii'jiiiiifonnis 

..'I'nnira  vii^dTDdis  jirnpria  (lamina 
pari(.'talis| 


-'I'uniea  vaginalis  pn-pria  (himina 
viseeralisi 


Tunica  vaginalis  communis 


Horizontal  section  of  the  right  testis,  epididymis,  and  tunica  vaginalis  { both  the  parietal  and  the  visceral 
layer.)     (After  Toldt,  Anat.  Atlas,  "Wien.  1900,  2  Aufl.,  p.  is7,  Fig.  S2-1.) 
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Examine  also — 

[a)    Appeiulages  of  testis  {appendices  testis). 

[iia]    Appe)i<Iix  testis   [Mori/a^/nii]). 
(6)   Paradidvniis  ( O.  T.  oi'.iian  of  (.iiraldes). 


Fig.  240. 

Ductus  deferens 

-Ductus  epididymidis 
•^-j.Parjididymis 

Diietuli  efferentes 


■diastinum  testis  (corpus 
Hig^hmori; 


Ductulus  aberrftTis  (inlVriori 


[        i  Tnbuli  scminiferi  contorti 

i  I         Tiiliiili  scminiferi  recti 

I  Rete  testis  [Hftlleri] 

Ductulus  abernins  superior  ( Var.) 


The  course  and  constituents  nl"  tile  canal-system  f>f  the  testis  and  epididymis,  schematically  shown. 
(After  Toldt,  Anat.  Atlas,  Wien,  laou,  -J  Autl.,  p.  4s7,  Fig.  sl!7.  ) 

Penis. 

This  organ,  already  studied  to  a  certaiu  extent,  should  now 
be  further  examined. 

Dissect  out  the  susi)ensorY  ligament  (Lig.  siispensorium 
penis)  and  the  dorsal  vessels  and  nerves. 


PERITONEUM    AND    VISCERA. 

Developmental  Relations.     (Cf.  Figs.  241-244.) 

Before  iK'niniiiii,!;'  the  study  of  the  iieritoiieuin,  the  development  of  the 
coeloniic  eavitics  mid  tlie  traiisilimial  sta.n'cs  in  the  mcsciilcritini  commune 
should  be  caiefidly  studied.  Fie(|uent  refeieuee  shoiihl  ho  made  to  Cun- 
ningham, pp.  1054-1058;  Poirier  et  Charpy,  pp.  S70-SI)S.  What  are 
the  forejiut,  midgut,  liindgiit,  and  vitelline  duet,  and  what  relation  does 
this  latter  bear  to  (he  divertieuluni  ooeasionally  found  upon  the  ileum? 
In  what  pereenta.ge  of  the  eases  is  this  divertieidiim  present,  and  how  far 
distant  is  it  from  the  iliocaecal  junction? 
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The  following  folds  of  peritoneum,  connecting  the  intestinal  tract  with 
the  anterior  and  posterior  abdominal  walls,  should  be  noted  (ef.  Fig.  241)  : 
(a)   Ventral  mesentery  (mesenterium  anterius).    What  is  its  extent *? 
{h)   Dorsal  mesentery    (mesenterium  posterius).     Note  its  extent  and 
divisions. 

Note  that,  while  these  structures  are  found  in  the  embryo,  they 
persist  in  pai't  in  different  forms  and  relations  in  the  adult, 
(c)   Duodenal  loop  {ansa  duodenalis). 


Fig.  241. 


Ramus  hepat 
Ramus  coronarius 

A.  gastrica  sinistra 

A.  Ucrudis 

A.  gasiro-cpiploira  .•^iii. 

A.  codiucu 

A.  hepatica 

A.  (/nstrica  dextra 

A.  f/a.'^tro-' piploira  dextra 

A.  Ill pntii-a  jiropria 

A.  paiii-i-'  nUcniliuKl.  sup. 

A.  intsf  utcrica  .'<up. 

Aorta 

Aa.  intestinales 

A.  colica  dextra 

A.  mesenterica  inferior 


OfPophnr/iis 

Vtaphrafjma 
Card  la 


A.  haemorrhoid.  sup 
A.  sacralis  media 


Vndriruhia 

Oiiii  idiiiii  minus 

Hcpar 

Lig.  falcijonnc  hrpatis 

Ant.  abdom.  wall 

Pulunis 

Duodmtnn 


Descending:  lirab  of  the 
ansa  uniVjilicalis 

Ascending  limb  of  the  ansa 

um hill  calls 
.Vitelline  duct 


IidcHilnum.  terminals 

Primitive  mesovesica 
Pedicle  of  the  allantois 


'nara  an<l  anuf 


Schematic  section  of  the  abdomen  of  an  umljryo  in  -which  the  segments  oi  the  alimentary  canal 
have  been  differentiated.  The  section  is  made  in  the  sagittal  plane  and  is  to  the  right  of  the  median 
plane.  The  right  face  of  the  mesenterium  commune  dorsale  and  of  the  mesenterium  ventrale  is  shown. 
The  liver  is  represented  isolated  from  the  anterior  abdominal  wall  and  the  diaphragm.  Star  with  8 
points,  territory  of  the  A.  coeliaca ;  star  with  6  points,  territory  of  the  A.  mes.  sup.  ;  star  with  4  points, 
territory  of  the  A.  mes.  inf. ;  1,  2,  3,  Aa.  colicae  dextra,  media  et  sinistra ;  g,  m,  d,  Aa.  sigmoideae ; 
cross,  mesenterium  ventrale.  (From  Fredet  in  Poirier  et  Charpy,  Traite  d'Anat.  hum.,  Paris,  1901, 
2ed.,  t.  iv.  p.  asi,  Fig.  455.) 


(d)  Intestinal  loop  {ansa  intestinalis  or  umhiUcalis).  The  summit  of 
this  ansa  is  in  communication  Avith  the  vitelline  duct  and 
this  determines  its  convexity  anteriorly.  This  ansa  is 
divided  into  two  segments : 

(da)  Superior  descending  or  proximate  segment,  forming  an 
obtuse  angle  with  the  ansa  duodenalis  (flexura  duodeno- 
jejunalis  of  the  embryo). 

(dh)   Inferior  or  ascending  segment.     This  is  prolonged  to  the 
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Fig.  242. 


Curvatura  ventriunli  mnjor^^ 
Mesogastrium,__ 

Pancruas  - 


Duodeninii.-'" 
Mesenterium  commune 

Umbilical  loop  of  thi.'  bowel.,. 


Aoiin  ahilnmiiinlis 

1.  <jns/ric'.i  sini:<tra 
.--A.  /iniatis 

...  ,1.  codi'.int 

---.!.  Iirpotira 

--Flcxura  dnodenojcjunalis 
-—,1.  iiicscnlirica  f^iiperior 
'"--Flexnra  ooli  sinistra 

'-.1.  iui>:'  i/irrirn  inj\rior 
Mesocolon  descendens 


Anal.are  of  tho  inti- 
tiiium  (■aucum 

Schematic  r<_-i>rcsentatloa  of  the  form  of  thr  intestinal  canal  and  of  the  meseiitLTV  in  the  sixth  week  of 
fetal  life.     (After  Toldt,  Anat.  Atlas,  Wien,  19UU,  2  Anil.,  p.  4:.;.^,  Fig.  7126.) 


Fig.  243. 


Mesogastrium  ( axial  part 

Ciirvatura  \rntrieuli  m.inor' 

Pancrea 

Ductn.s  choledoehii; 
Mesoduodenum 

Flcxura  diiodenoji'jiinali 
Mesenterium  commune 


Lien 

[•f^- Mesogastrium  (peripheral  part) 

■  (,'nrvatnra  Ycntrienli  major 
Flcxiira  coli  sinistra 


Mesocolon  descendens 


The  form  of  the  human  alimentary  intustinnl  canal  and  mrsentcry  in  the  la.L^htli  \v(-ck  of  fetal  life. 
f:ichci[iati<;.     (After  Told(,  Anat.  Atlaw,  Wien,  I'JOU,  'l  Anil.,  p.  i:;."),  Fig.  711.'^ 
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following    segment,    forming    an    acute    angle     (flexura 
colico-lienalis  of  the  embryo). 
(do)   Derivatives. 

(1)  From  the  descending  segment:    intestinum  tenue. 

(2)  From  the  ascending  segment: 

a)  Terminal  part  of  the  intestinum  tenue. 

b)  Caecum. 

c)  Colon  ascendens. 

d)  Colon  transversum. 

The  remainder  of  the  primitive  intestinal  tube,  from  the  flexura  colico- 
lienalis  on,  is  called  the  intestinum.  terminale.  What  are  the  derivatives 
of  this?  Special  attention  should  be  paid  to  the  vascular  relation  of  the 
different  segments. 

Fig.  244. 


Aorta 


Oorpus  ventriculi 


Hesoduodenum 


Mesocolon  ascendens 


Intestinum  caeciim-.- 


Flexura  coli  sinistra 

Mesocolon  transversum 

Flexura  duodenojcjunalis 

Mesocolon  descendens 
Mesenterlum 

Mesocolon  sigmoldeum 


The  form  of  the  human  intestinal  canal  and  mesentery  in  the  middle  of  the  fourth  month  of  foetal 
life.    (After  Toldt,  Anat.  Atlas,  Wien,  1900,  2  Aufl.,  p.  435,  Fig.  728. ) 

Make  a  drawing  showing  the  viscera  in  position,  and  name 
each  viscus  visible.  Make  a  preliminary  survey  of  the  organs 
in  the  abdominal  cavity,  examining  exact  position  and  general 
characters  of  the  stomach  (ventriculus),  small  intestine  (intes- 
tinum tenue),  large  intestine  (intestinum  crassum),  rectum  (in- 
testinum rectum),  pancreas  (pancreas),  liver  (hepar),  and 
spleen  (lien). 

Note  that  the  peritoneum  (tunica  serosa)  lines  the  walls  of 

30 
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Vrna  anu  ?  nn  i 

Caviim  mediastin  il    \iit  n 

Peri       I 
Cavum  pi.ri  7    In     // 


Hep  ir- 

VcntricuhT> 
Bursa  fimentiili 
T^Iosocolon  trausTersum 
Colon  Iraiisversum  — 

Omen-   r  Lamina  anterior 
turn    - 
majus    [Lamina  posterior  ._ 

Mesonteriiim  -' 

Intestinum  ileum  - 

Intestinum  tenue  - 


Vertebra  thoracalls;  7.     . 
hea 

'sophagus 

A.  pi'btmnah>  dextra 

jy   Caniiii  pericariJil 

~  P'.rlcariUam 

-  Cavum mediasiinale  posterius 
DUiplirngma 

Omentum  minus 

r  mr-rcas 

^]  atiiun  retroperitiinaeale 


Du  ficnum  (f.iars  horizontalis) 

~~        (  avum  peritonaei 

um  retroperitonaeale 
nitKYiilorinin 

---lutestinum  TLTtum 


vatio  reelovcsiealis 


Spafium  pnicporitonauale 
[Ketzii] 
^'^■sil■n  urinaria 

Si/niphi/sis  ossiiiiii  p,i 

Tunica  vaginalis  propria 
L 


Sohcmatic  rcj.rosentalion  of  the  course  ami  arrangement  nf  the  peritoneum,  mesentery,  and  omental 
bursa  in  normal  eondition.  The  blue  line  indicatus  the  primary  parietal  peritoneum  ;  the  red  line,  the 
mesogastrium  ;  and  the  yellow  line,  the  visceral  peritoneum  and  peritoneal  covering  of  the  mesentery. 
The  continuous  lines  show  the  free  surface  ftf  the  peritoneum  ;  the  dotted  lines  show  those  parts  of  the 
peritoneum  of  which  the  free  surfaces  have  been  lost  by  fusion.  (After  Toldt,  Anat.  Atlas,  Wien,  1900, 
2  Aufl.,  p.  440,  Fig.  737.) 
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the  abdominal  cavity  as  the  parietal  peritoneum  {peritonaeum 
parietale)  and  covers  the  viscera  as  the  visceral  peritoneum 
(pentonaeitm  viscerale).  The  space  between  these  two  layers, 
which  exists  only  upon  dissection,  is  the  peritoneal  cavity 
{cavum  peritonaei) .  In  the  male  this  is  completely  closed,  but 
in  the  female  it  communicates  with  the  exterior  through  the 
abdominal  openings  of  the  Fallopian  tubes. 

Great  Omentum  (Omentum  majus),     (Figs.  245,  258.) 

AVhat  is  its  position  and  form  and  of  what  tissue  is  it  com- 
posed? 

What  is  its  relation  to  that  part  of  the  large  intestine  passing 
transversely  across  the  abdomen  {colon  transrersion)  t  Is  its 
relation  in  the  adult  the  same  as  in  the  embryo?    How  is  it  re- 

FiG.  246. 

V.  cavii  inf.  Aorta  Ri 'trepan erratic  "  fasria  of  fusion  " 

Ren  (dexter)       ^.^^gSS^^V^x^'^J.^  ,-*r<k^<<^^ "^S^w 

Ren  (sinister) 


ParleK  abdom- 
inis 


Hepar 


Ductns 
choledochns 


Ililus  lienis 

Lig.  gastro- 

lieiiale 
Lig.  jthrenico- 
lienale 


V.  portae 
A.  hepat.  prop. 

A.  hepatica 

Lig.  teres  hepatis 

Omentum  minus 
Lig.  falcil'orme  hepatis 


Venfrienlus 


Cavura  peritonaei 


:  Corpus  pancreatis 

Vestibulum  bursae  omentalis 


Transverse  section  passing  through  the  bursa  omentalis  at  the  level  of  the  foramen  oplploicum.  that 
i.s,  below  the  hepatocaval  meso.  Surface  below  the  plane  of  section.  Schematic.  The  arrow  indicates 
the  opening  between  the  V.  cava  inferior  behind  and  the  V.  portae,  ductus  choledochus,  and  A.  hepatica 
propria  in  front.  The  great  extent  of  the  bursa  omentalis  is  due  to  its  lodging,  at  this  level,  the  pro- 
jecting lobus  caudatus  [Spigclii].  (From  Fredet  in  Roiriur  et  Charpy,  TraitO  d'Anat.  hum.,  Paris,  1900, 
2ed.,  t.  iv.  p.  ion,  Fig.  576.) 


lated  to  the  stomach?    How  many  layers  of  peritoneum  form  it? 
Does  it  enclose  an}^  cavity? 

Trace  tlie  anterior  two  layers  to  the  lower  margin  of  the 
stomach.     These  two  layers  separate  to  enclose  the  stomach, 
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meeting  at  its  superior  border.  The  double  layer  of  peritoneum 
thus  formed,  passing  between  the  stomach  and  the  transverse 
fissure  of  the  liver,  is  called  the  lesser  or  gastrohepatic  omentum 

(ODieiltll)}!    l)lilll(S). 

Lesser  Omentum  (Omentum  minus).     (Figs.  241,  245,  246.) 

Examine  the  thickened  right  border,  the  hepatoduodenal  liga- 
ment (ligamentum  Iw pat od node nah')  ;  the  remaining  portion  is 
sometimes  referred  to  as  the  hepatogastric  ligament  {ligainen- 
tinn  lie  pat  ogastricum) . 

How  many  layers  of  peritoneum  help  to  form  this  lesser 
omentum:'  What  relation  do  these  layers  bear  to  the  different 
peritoneal  cavities  ?  From  which  primitive  mesentery  is  the 
omentum  minus  derived? 

Mesentery  (Mesenterium).     (Fig.  252.) 

What  is  the  length  of  attachment  to  the  posterior  abdominal 
wall?  This  attachment  is  called  tlie  root  of  the  mesentery  {radix 
mesenterii).  Wliat  is  the  length  of  the  attachment  to  the  bowel? 
"What  is  the  greatest  length  between  its  two  attachments  ? 

Note  carefully  between  which  vertelirae  the  mesentery  ex- 
tends; also  its  general  direction.  It  divides  the  abdominal 
cavity  {caintm  ahdoniijiis)  into  an  upper  right  and  a  lower  left 
compartment.     (Cf.  Waldeyer's  Kolon  nischen.) 

Determine  the  relation  of  the  radix  mesenterii  to  the  pancreas 
and  to  the  terminal  ])ortion  of  the  duodenum.  (Vide  Poirier  et 
C'harpy,  t.  iv..  Fig.  494;   Spalteholz,  Fig.  563.) 

Mesocolon  (Mesocolon). 

{a)  Ascencliiis  inesdedldii  (mesocolon  asreiulcus).  It  is  found  in  only 
Uvenly-.six  per  cent,  of  the  eases  in  the  adnlt.  (Treves.)  How  do 
you  explain  its  absence  in  the  reuiaiuing  seventy-four  per  cent., 
"while  it  is  constantly  present  in  the  embryo?  I^or  a  discussion 
concerning  the  factors  leading  up  to  the  disappearance  of  these 
different  peritoneal  folds  and  the  tixati<in  of  organs  ]ireviously 
mobile,  see  Poirier  et  ('har]iy,  2  cd.,  1,  iv.,  Uig.  49S.  What 
is  Toldt's  theoi-y"?  "What  are  (he  "fasciae  of  fusion"?  Read 
about  (be  relaliim  of  this  fascia  to  (he  bead  of  the  pancreas, 
the  ritilit  kiibiey,  and  (he  right  uretei'.  ^Vlu^t  is  the  fascia  of 
Treitz'?  From  "what  is  i(  derived  ami  what  relation  does  it  bear 
to  the  head  of  the  pancreas? 

(b)  Trans\'erse  mesocolon  (mcftocoloii  trniisr/'rsiini).  Nolo  the  general 
direction  of  Ibis  mesocolon.  How  many  layers  of  iieritoneum  form 
this  fold,  ami  (o  which  |)eri(om^al  sac  does  each  belong?  Is  the 
arrangemeid   in  the  adult  (be  same  as  in  the  embrvo?     Determine 
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its  relation  to  tlie  duodenum,  the  head  of  the  pancreas,  and  the 
duodenojejunal  angle.  What  is  the  lenjith  of  this  mesocolon? 
Does  it  readily  permit  of  displacement  of  the  colon?  Note  that  the 
peritoneal  relations  of  the  first  part  of  the  transverse  mesocolon 
depend  somewhat  upon  the  position  and  size  of  the  liver.  (Vide 
Cunningham,  p.  1033.) 

(c)  Descending  mesocolon  (mesocolon  descendens).    The  descending  colon 

is  fixed  in  eighty-five  per  cent,  of  the  cases  (Jounesco  and  Charpy)  ; 
in  sixty-four  per  cent.  (Treves).  The  disappearance  of  the  primi- 
tive mesocolon  descendens  is  accounted  fcir  by  Toldt's  theory.  De- 
termine the  relation  of  the  fascia  remaining  to  the  left  kidney  and 
ureter.  Determine  ^\i\\\  accuracy  the  relati(jn  of  the  left  kidney 
to  the  descending  colon.  Do  you  find  any  paracolic  fossae  (  rece^sus 
paracoUci)  ? 

(d)  Sigmoid  mesocolon  (mesocolon  sigmoideum).    Note  its  general  direc- 

tions and  relations.  (Vide  Cunningham,  p.  1035.)  The  length  of 
this  mesocolon  bears  a  relation  to  the  frequent  torsion  of  the  bowel 
(volvulus)  occurring  here.  Does  the  length  of  this  part  of  the  in- 
testine differ  in  carnivora,  herbivora,  and  onmivora?  Where  does 
the  mesocolon  sigmoideum  end? 

Mesorectum. 

AVhere  does  the  mesorectum  begin?  How  is  it  related  to  the 
sacral  vertebrae  ?    How  far  is  it  attached  to  the  rectum  I 

After  having  made  a  careful  study  of  these  different  perito- 
neal folds,  the  strident  should  turn  the  omentum  and  transverse 
colon  up  on  to  the  thoracic  wall  and  proceed  to  the  study  of — 

Peritoneal  Fossae  about  the  Duodenojejunal  Angle.     (Vide  Fig.  247 ; 
Cunningham,  p.  1018 ;  Poirier  et  Charpy,  t.  iv.  pp.  265-267.) 

(a)  Inferior  duodenal  fossa  (fossa  duodenaUs  inferior).  How  frequently 
is  this  fossa  present?  Determine  its  I'elation  to  the  terminal  portion 
of  the  duodenum  and  to  the  vertebrae.  Is  this  fossa  vascular? 
What  is  the  inferior  duodenal  plica  (plica  duodenaUs  inferior)'!. 
Determine  depth  and  width  of  this  fossa,  comparing  it  with  fossae 
found  in  other  subjects. 

(h)  Superior  duodenal  fossa  (fossa  duodenaUs  superior).  This  fossa  is 
found  in  about  fifty  per  cent,  of  the  cases,  occurring  less  constantly 
than  the  preceding.  What  relation  does  it  bear,  if  present,  to  the 
second  lumbar  vei'tejjra  and  the  body  of  the  panci-eas?  What  is 
the  .superior  duodenal  plica  (plica  duodenaUs  superior)!  Is  this 
fossa  vascular?  If  so,  determine  what  vessels  course  in  the  plica. 
The  two  fossae  frequently  occur  together.  If  both  are  present  in 
your  subject,  compare  as  to  depth,  width,  vascular  relations,  etc. 

(c)  Duodenojejunal  fossa  (fossa  duodcnojejunalis  of  .lonnesco).  This 
fossa  occm-s  in  about  twenty  per  cent,  of  the  cases  and  is  never 
coincident  Avith  the  other  fossae  found  at  this  flexura.  Detenuine 
the  relation  that  this  fos.sa  bears  to  the  aorta,  the  left  kidney,  and 
the  left  renal  vein.  What  are  the  plica  duodenojejunalis  dextra 
and  sinistra? 
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(('/)   Pai'aduddeiKil  fossa  (fussa  paracluodenaUs)    (fossa  of  Landzert). 

Tliis  fossa  is  laiely  fmind  in  the  adult.  ncciiM'iiijj'  in  a  little  less 
than  three  i)ei'  eeid".  of  the  eases.  It  is  more  fre(|ueiitly  found  in  the 
new-lidi'n.  Jt  is  situated  some  distance  to  the  left  of  the  terminal 
]jortion  of  the  duodenum.  Jf  present,  note  espeeially  its  relation 
to  the  interior  mesenterie  vein  ami  the  ascending  branch  of  the  left 
colic  artery.  The  peritoneal  folds  raised  by  these  vessels  produce 
the  fossa.     What  is  the  plica  mesentericomesocolica? 


Intu.stinnm  jcjiinnm 


Fi(i.  247. 

Mrsiieolon  trans vorsnm 


It       Vs 

\  \  V.  ini.>.-ifntL'rica  inf. 


I'  ^_J  Plica  duodunalis  Slip. 


■■""=^     Fo.^sa  'luorlenalis  sup. 


Fc.i.'^sa  rlnorl(aia]i\  inf. 

^~^~~^ 7-     Pli,,a  (liiMilmalisiuf. 

^l        TiT      1  nil  ^ 

1  .IIS  <is(  ( iidt  IIS  ilnoikni 
Fossae  dliniU-iiiilcs  siiperii.r  ct  infcrii.r  (after  .Inniirsr.,  i.      lyniiu  I'l.irirr  ct  Cliaviiv,  Trails  iV.Vnat. 
hum.,  I'aris,  l;il)l,  'J  (_■.!.,  I.  iv.  I'.  '.HIT,  FJK.  Is;;.) 

(e)   lietroduodenal  fossa  (fas^a  rrl rodiiodmalis). 

Infrequent  m  occurrence.  I'lion  what  does  the  formation  of 
this  fossa  d(']iend'?  In  this  connection  reference  should  again  be 
made  to  the  fascia  of  Treitz. 

Many  anatomists  ifcounizc  the  existence  of  but  one  fossa  at  this 
angle.  II  is  called  Ihe  duodenojejnmil  fossa  ot  Treitz.  The  stu- 
dent should  refer  to  Poirier  el  Chai'py,  t.  i\.  ]i.  2t)l). 

Peritoneal  Plicae  and  Fossae  about  the  Caecum. 

Before  proceeding  to  a  sttidy  of  these  plicae  and  fossae,  some 
idea  should  he  had  coiicerniiig  the  dispositit)u  of  the  folds  of 
peritoneum  forming  the  niesenter)-  at  the  iiiocaecal  .lunctiou. 
Arriving  at  tliis  junction,  the  rigiit  leaf  of  the  mesentery  passes 
from  the  ttnterior  surface  of  the  ileum  upon  the  caecum,  and 
the  left  leaf  takes  a  similar  course  ])osteriorly.  They  then  rejoin 
upon  tlie  external  border  and  inferior  extremity  of  the  caecimi 
and  tiie  l)ase  of  the  a]-)]-iendix.  In  i^assing  from  the  ileum  to  the 
caecum  and  a))pendix,  the  folds  of  the  tnesenterv  meet  tlie  short 
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anterior  caecal  and  the  appendicular  and  recurring  iliac  arteries, 
and  also  a  band  of  muscle  passing  from  the  base  of  the  appendix 
to  the  ileum.    There  are  thus  formed  three 

Folds  (plicae). 

(a)   Mesentericneaeeal    fold     (plica    mesentericocaecalis),    which    con- 
tains the  short  anterior  caecal  artery. 
(&)   Meso-appendix    (mesentericum   processus    vermiformis),    in   which 

the  appendicular  artery  runs, 
(c)   Ileocaecal  or  ileo-appendicular  fold  (plica  ileocaecalis  or  plica  ileo- 
appendicularis) ,  containing  the  muscular  band  passing  from  the 
base  of  the  appendix  to  the  ileum  and  the  recurring  ileal  branch 
of  the  appendicular  artery.     This  plica  is  often  spoken  of  as  the 
"  bloodless  fold  of  Treves." 
These  three  plicae  form  two  fossae. 
Fossae.     ( See  Cunningham,  pp.  1030,  1031 ;    Poirier  et  Charpy,  pp.  33S- 
340.) 

(a)  Superior  ileocaecal  recess   (rccessus  ileocaecalis  superior),  situated 

behind  the  plica  mesentericncaecalis.  This  fossa  and  fold  corre- 
spond to  the  ileocolic  of  Cunningham.  It  is  well  developed  in 
the  new-born,  but  is  less  distinct  in  the  adult.  Increase  in  the 
diameters  of  the  caecum  and  deposition  of  fat  within  the  lilica 
account  for  the  diminution  in  size. 

(b)  Inferior  ileocaecal  recess  or  ileo-appendicular  fossa  (rccessus  ileo- 

caecalis inferior).  This  is  the  ileocaecal  fossa  of  Cunningham. 
If  the  appendix  is  drawn  downward  and  the  finger  passed  along 
the  lower  Iiorder  of  the  terminal  part  of  the  ileum  towards  the 
caecum,  it  will  generally  enter  a  fossa  situated  in  the  angle 
between  the  ileum  and  the  caecum.  The  fold  bounding  this  fossa 
in  front  is  the  "bloodless  fold  of  Treves,"  or  plica  ileocaecalis; 
that  behind,  the  meso-appendix,  or  mesenteriolum  processus  ver- 
miformis. 

Turn  the  caecum  and  adjacent  parts  of  the  ileum  up^vard  and 
expose  the  following: 

Folds  (plicae). 

(a)  Parietocaecal  fold  (plica  parietocaecalis) ,  extending  from  the  iliac 
fossa  or  lumlxir  region  to  the  external  wall  of  the  caecum  or 
colon  aseendens.  Note  the  general  shape  and  attachments  of  this 
fold.  Does  it  contain  vessels"?  Between  what  vessels  do  they 
establish  an  anastomosis?     (Vide  Poirier  et  Charpy,  t.  iv.,  310.) 

(6)  Mesentericoparietal  fold  (plica  mesentericoparietalis).  This  fold 
represents  not  only  the  attachment  of  the  mesentery  to  the  iliac 
fossa,  but  also  its  prolongation  below  along  the  postei-ior  abdomi- 
nal wall  into  the  pelvic  cavity.  Is  this  fold  ever  prolonged  as 
far  downward  as  the  openings  of  the  femoral  and  inguinal 
canals? 
Fossae  or  recesses. 

(a)   Retrocaecal  fossa   (rccessus  retrocaecalis). 

Determine  accurately  the  boundaries,  depth,  breadth,  etc.,  of 
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this  recess.     It  fre(|uently  lodges  the  appendix,  a  condition  which 
is  said  to  favor  the  development  of  appendicitis. 
ib)    lliaco-subfaseial  fossa   (fussa  iliaco-suhfascialis   [Biesiadecki]). 

This  is  a  depression  or  pouch  lined  by  peritoneum  in  the  mid- 
dle of  the  iliac  fossa. 
((■)   Paracolic  recess   (n'l-fssus  puracolici). 
id)   Jntersigiiioid  recess  (recexaux  inlersigmoideus) . 

Raise  the  sigmoid  colon  and  its  peritoneal  fold  upward  and  a 
small  opening  will  be  found,  ecu-responding  to  the  apex  of  the 
Y-shaped  attachment  of  its  root  to  the  posterior  abdominal  wall. 
This  fossa  is  due  to  the  imperfect  fusion  of  the  mesentery  of 
the  descending  colon  of  the  foetus  with  the  parietal  peritoneum. 
(See  Cunningham,  p.  10.36;  Poirier  et  Charpy,  t.  iv..  Fig.  191.) 
(<?)   Phrenicohepatic  recesses  {recessitti  phrenicohepatici) . 

Omental  Bursa,  or  Lesser  Peritoneal  Cavity  (Bursa  omentalis). 
(Fig.  246.) 

Pass  the  finger  beneath  the  right  free  border  of  the  omentum 
minus,  through  the  opening  there  into  the  omental  bursa. 

Examine — 

(a)  Yestibule  of  bursa  {vestibulum  bursae  omentalis). 

(b)  Extension   upward   behind   liver,    superior   omental   recess    {recessus 

superior  omentalis),  downward  behind  the  stomach,  inferior  omen- 
tal recess  {reeessus  inferior  omentalis),  to  the  left  as  far  as  the 
sjileen,  splenic  I'ecess  {reeessus  licnalis). 

(c)  Gastropancreatie  fold   (pliea  gastropanereatica) . 

What  is  the  method  of  formation  of  this  pouch  in  the  embryo? 
(^'ide  Cunningham,  p.  1073;  Poii'ier  et  Charpy,  t.  iv.,  Figs.  517- 
520.) 

Epiploic  Foramen  (Foramen  epiploicum  [Winslowi])  (O.  T.  Fora- 
men of  Winslow).     (Fig.  246.) 

How  is  it  formed?  Examine  its  boundaries:  Anteriorly,  the 
Lig.  hepatoduodenale.  Feel  it.  Special  attention  should  be  paid 
to  this  ligament,  because  of  the  important  vessels  and  duets  con- 
tained in  it.  Superiorly,  tlie  liver.  What  ])art  of  the  liver 
forms  this  Ijouudary!  Posteriorly,  the  posterior  abdominal  wall 
and  inferior  vena  cava.  Iriferiorly,  a  fold  of  peritoneum,  cover- 
ing the  hepatic  artery  as  it  ])asses  upward  to  reach  the  ligamen- 
tum  he])atoduodeuale.  The  dissection  of  this  ligament  will  be 
made  later. 

Peritoneal  Ligaments. 

Locate  accurately  the  following  pei'itoneal  folds: 

(1)   Phrenicocoh'e  lignnient  (Jjifi.  filirenieoeolieum)    (0.  T.  eostocolic  liga- 
ment).    Froju  what  is  it  devclo|)cd"?     ( Vido  Cunningham,  p.  1033.) 
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What  is  its  relation  to  the  spleen?     (Vide  Spalteholz,  Figs.  592, 
593.)     Why  has  it  been  called  the  sustentaculum  lienisf 

(2)  Phrenicosplenic  ligament  {Lit;.  phrenicoUenale).     Is  it  present"? 

(3)  Ligaments  of  liver. 

(a)    Coronary  ligament  of  liver  {Lig.  conmarium  hepatis).     (Vide 

Cunningham,  p.  lOGC.) 
(ti)   Falciform  ligament  of  liver  {Lig.  falciforme  hepatis). 
(c)    Right  and  left  triangular  ligaments   (Lig.  triangulure  dextrum 

et  sinistrum). 

(4)  Ligaments  of  omentum  minus. 

(a)  Hepatoduodenal  ligament   {Lig.  hepatoduodenale) . 

(b)  Hepatogastric  ligament  (Lig.  hepatogastricum) . 

(5)  Hepatorenal    ligament    {Lig.    hepalorenale).      (Cf.    Spalteholz,    Fig. 

594.) 

(6)  Duodenorenal  ligament  (Lig.  duodenorenale).     (Cf.  Spalteholz,  Fig. 

.595.) 

(7)  Gastrolienal  ligament  (Lig.  gastroUenale)    (0.  T.  gastrosplenic  omen- 

tum). 

(8)  Gastrocolic  ligament   {Lig.  gastrocolicum). 

In  the  jtelvic  cavity  study  the  general  disposition  of  the  peri- 
toneum. To  wliat  extent  does  it  cover  tlie  rectum,  uterus,  and 
bladder? 

Note  especially  the  following: 

In  the  male. 

(a)  Anterior  surface  of  the  bladder.     Is  it   covered  by   peritoneum? 

What  is  the  j^revesical  space  (jf  Retzius  {cavuni  Ret,:ii)'!     (Vide 
Cunningham,  p.  410.) 

(b)  Pouch  between  bladder  and  rectum.     This  is  known  as  the  exca- 

vatio  rectovesicalis. 

(c)  Pubovesical  fold   (plica  pmbovesicalis) ,  also  the  transverse  vesical 

fold  (plica  vesicalis  transversa). 

In  the  female. 

(a)  Broad  ligament  of  uterus  (Lig.  latum  uteri).     What  are  the  meso- 

metrium,   the   mesovarium,   and   the   mesosalpinx?      (Vide   Figs. 
290  and  293;    Spalteholz,  Fig.  662;    Toldt,  Fig.  845.) 

(b)  Ovarian  bursa  (bursa  ovarica). 

(c)  Suspensory  ligament  of  ovary   (Lig.  susjiensorium  ovarii)    (Toldt, 

Fig.  900).    Why  is  this  fold  often  referred  to  as  the  infundibulo- 
peivic  ligament?    What  artery  runs  in  this  fold? 

(d)  Recto-uterine  fold  (plica  recto-uterina) . 

(e)  Recto-uterine  excavation,  or  eul-de-sae  of  Douglas  (crcavatio  recto- 

uterina  [Douglasi] ) . 

What  viscera  are  said  to  be  retroperitoneal!  Determine 
what  viscera  have  a  complete  ]ieritoneal  covering.  What  vis- 
cera are  only  partially  covered  by  this  membrane? 

How  can  you  expose  the  third  portion  of  the  duodenum  {pars 
inferior  duodeni)  ?     What  is  its  relation  to  the  parietal  perito- 
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neiuu?  Demuiistrate  three  metliods  by  wliicli  the  pancreas  can 
be  exposed  anteriorly. 

Ho^  can  tlie  kidney  be  readied  from  the  anterior  abdominal 
wall?  What  structures  may  be  taken  as  guides  to  it?  Note  espe- 
cially the  relation  of  the  kidneys  to  the  ascending  colon  and  de- 
scending colon,  duodenum,  and  liver. 

Locate  accurately  the  position  of  the  appendix.  Do  the  longi- 
tudinal bands  passing  out  on  to  the  caecum  ever  serve  as  a  guide? 
What  are  these  longitudinal  bands  called  ?  The  tip  of  the  appen- 
dix is  found  sometimes  directly  beneath  the  liver.  How  do  you 
explain  this? 

After  having  gained  an  accurate  knowledge  of  these  different 
folds,  fossae,  etc.,  the  student  should  trace  the  peritoneum  longi- 
tudinally and  transversely,  demonstrating  that  the  layers  form- 
ing the  greater  and  lesser  sacs  are  continuous.  Transverse 
tracings  should  be  made  (a)  at  the  level  of  the  foramen  epiploi- 
cum  [Winslowi]  and  (h)  at  a  level  below  the  transverse  colon. 
(See  Figs.  245  and  24(1.)  Use  transverse  sections  of  a  body 
hardened  in  formalin  in  this  study. ^ 

Superior  Mesenteric  Artery  (A.  mesenterica  superior)  and  its 
Branches.     (Fig.  248.) 

Turn  the  great  omentum  and  transverse  colon  upward  upon 
.the  thorax.  Eemove  the  anterior  leaf  of  the  mesentery  by  blunt 
dissection  from  the  flexura  duodenojejunalis  downward  as  far 
as  the  terminal  })ortion  of  the  ileum;  I'emoA^e  the  iieritoueum 
passing  from  the  jjosterior  abdominal  wall  upon  the  intestinum 
caecum  and  colon  ascendens  and  also  the  inferior  layer  of  the 
mesocolon  transversum. 

Study  the  following  branches  of  the  superior  mesenteric 
artery.     (Vide  Fig.  248,  and  Spalteholz,  Fig.  4GG.) 

(a)    Infei'ioi-   panereaticodiiodenal    avtery    (^i.    iiancrcaticoduodcnalis   in- 
ferior). 

(h)   Iiilostiiial  arteries  (Aa.  inlcslinalcs) . 

ihii)    .Tcjuiial  ai'tcries    (.la.    jc jinnilcs). 

(}>h)    Ileal  arteries  (Aa.  ilciic)    (O.  T.  rami  iiitcstini  tenuis). 

(c)    TIeoeiilie  artery   (.1.   ilforolii-d) . 

(ra)   A|ipeiitli('nlar  aiieiy  (.1-  (ijijifiidicnlaris). 

(il)     Riulil   fdlic  artery   {A.   rnl'ira  ilr.rlni). 

(e)   Middle  euiic  artery  (^1.  culica  iitcdiu). 


See  I'odl-iKilr,  |i.    Hi:;.     Vnv  a  iiiellind  id'  iiinkinu'  crdss-seetions  consult  Pru- 
fcssur  (_'.  M.  .lacksiiii's  paper  in  the  Join'.  Am,  JNled.  Assoc. 
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Determine  the  number  of  arcades  formed  by  the  superior 
mesenteric  artery  before  tlie  ultimate  intestinal  branches  are 
given  off.  Do  these  ultimate  arteries  anastomose  with  each 
otlier  ?    What  are  ' '  terminal  arteries ' '  ? 

The  blood  supi.)ly  of  tlie  caecum  and  appendix  is  derived 
from  the  arteria  ileocolica.     It  runs  in  the  terminal  part  of  the 

Fig.  24S. 


A.  piiiifroatiof) 

duodunalis 

inl'urior 

A.  colira  media 


A.  colica  dextra 


A.  iliocolica  — 


Processus  \Lrmit  rmis 


The  superior  mesenteric  artery.  The  small  intestine  has  l.ecii  laid  ..ver  to  the  left  and  the  trans- 
verse colon  turned  npward.  (After  Gegenbaur,  Lehrb.  der  Anat.  des  Menseh.,  Leipzig,  lS9a,  7  Aufl., 
Bd,  ii.  p.  277,  Fig.  .MO.) 


mesentery  and,  as  it  approaches  the  ileocaecal  junction,  gives 
off  four  smiall  twigs.  Two  of  these  supply  the  anterior  and  pos- 
terior surfaces  of  the  caecum  and  are  known  respectively  as  the 
anterior  and  the  posterior  caecal  artery.  The  anterior  caecal 
arterv  gives  rise  to  a  fold  in  the  peritoneum,  which  we  already 
know" as  the  ]ilica  mesentericocaecalis.  The  artery  to  the  appen- 
dix is  directed  below  and  to  the  left,  passing  behind  the  terminal 
portion  of  the  ileum  to  enter  the  mesenteriolum  processus  vermi- 
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formis.  It  may  i)ass  iu  front  of  the  ileum,  then  giving  a  special 
form  and  disposition  to  tlie  meso-appendix.  Tlie  fourtli  branch 
passes  to  the  left  along  the  ileum. 

The  following  arteries  ma}'  occasionally  be  derived  from  the 
superior  ineseuteric : 

(1)  Hepatic  arU'i-y  (^1.  liepatiea),  or  right  branch  of  the  proper  hepatic 

{ramus  dexter  arlcriae  hrpaticae  propriae).  The  importance  of 
the  anomalous  origin  of  these  arteries  will  be  discussed  when  the 
dissection  of  the  hepatoduodenal  lig'ament  is  made. 

(2)  Cystic  artery  (A.  ciistica). 

(3)  Coi'onary    left    gastric    artery,    or    artery    of    stomach    (A.    gastrica 

sinistra). 

(4)  Left  colic  arteiy  (^L  colica  sinistra). 

(5)  Superior  hemorrhoidal  (.1.  liaemorrltoidaJis  superior). 

"What  relation  does  the  superior  mesenteric  artery  bear  to 
the  omphalomesenteric  artery  in  the  embryo?  Does  Meckel's 
diverticulum,  when  present,  receive  any  branches  from  this 
artery  I 

Superior  Mesenteric  Vein  (V.  mesenterica  superior)  and  its  Tribu- 
taries.    (Vide  Spalteholz,  Fig.  497.) 

This  vein  accompanies  the  artery.  Follow  its  course  until  it 
joins  the  splenic  vein  (T".  splenica). 

The  following  tributaries  may  be  found: 

(a)  Intestinal  veins  (Vv.  intestinales) . 

(b)  Right  gastro-epiploic  vein  (V.  gastro-epiploica  dextra). 

(c)  Pancreatic  veins  (  T'r.  pancreaticae) . 

(d)  Ileocolic  vein  (V.  ileocolica). 

(e)  Right  colic  veins  (Vv.  colicae  dextrae). 
if)  Jliddle  coUc  vein  (V.  colica  media). 

(g)   Pancreaticoduodenal  veins  (Vv.  pancreaticoduodenales). 
(h)    Duodenal  veins  (T'r.  duodenalcs). 

"Where  the  intestine  is  ap]died  directly  to  the  posterior  abdominal  wall 
without  the  interijosilion  of  peritoneum,  an  anastomosis  is  established 
between  the  systemic  and  portal  circulations.  These  anastomoses  have 
been  well  established  in  pathological  cases.  What  do  you  understand  by 
the  veins  of  Retzius? 

Superior  Mesenteric  Plexus  (Plexus  mesentericus  superior).  (Vide 
Toldt,  Fig.   1332.) 

A  dense  plexus  of  symi)athetic  nerves  surrounds  the  superior 
mesenteric  artery,  and  filaments  from  it  aeeom]ianj'  the  different 
brandies  of  the  tirtery  to  the  gut.  Dissect  out  carefully  these 
filaments  and  determine  whether  they  join  in  the  spaces  between 
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Fig.  249. 


V.  jugularis  interna 

LiLxttr        1^  suttclavius  dexter , 
V.  subclavia  dextra 


V.  anonyma  dextra 


Ductus  thoracicus 
'^/    V  jugularis  interna 

Truncus  jugularis  sinister 
Truncus  subclarius  sinister 

Y  subf  lavia  sinLstra 


V. azygos 


Lymphoglandulae 
intercostales 


Cms  mediale  of  the  pm  s 
liimhalis  diaphragmatL'i 

Trunci  lumbales,  dexter 
and  sinister 


Plexus  (lymphaticusj 
lumbal  is 


Lymphoglandulae  - 
aorticae  and  plf  xus 

(lymphatic  us) 
aorticus 


Lymphoglandu 
lae  sacrales        i 
and  plexus 
sacra  lis 
medius 
Fascia  iliopectinea  ^ 

Rosenmiiller  s 
lymph-node  and 
the  deep  plexuh 

inguinahh 

Lvniphoglandu  ^ 

lae  subinguinalcs 

profundae  and 

vasa  lymphatlca 

profunda 

A. and  V  _ 

fem.0  rails 


Lymphoglandulae 
axillaris  and  plexus 
\~7  (lyraphatious)  axillaris 


Vorta  descendens 


Ductus  thoracicus 


\  .  liem.iazvgos 


risterna  cbyli 
Truncus  intestinalis 


Lymphoglandulae 
lumbales 


Lymphoglandulae 
iliacae  and  plexus 
iliacus  extern  us 


Lig.  infill  iridic 
{Poiiparti) 

Lymphoglandu- 
lae inguinales 
and  su7_)erlicial 
plexus  in- 
guinalis 


.^Marqo  falei/ormis 

iromu  infenus) 

L>  mphoglandulae 

subinguinalcs 

sup  erfi  dales 

-  V  siphena  magna 


The  thoracic  duct  and  its  tributaries.     (After  Toldt,  Anat.  Atlas,  "Wien,  1900,  2  Aufl.,  p.  700,  Fig.  1082.) 
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tlie   arteries.     From  what  larger   sympathetic  plexus   are   the 
nerves  of  this  plexus  derived? 

Mesenteric  Lymph-glands   (Lymphoglandulae  mesentericae).      (Vide 
Fig.  249,  and  Toldt,  Fig.   1083.) 

How  large  are  these  glands?  Wliere  are  they  most  numer- 
ous? Do  you  find  any  along  the  intestinal  margin  of  the  mesen- 
tery? Examine  tlie  lympli-nodes  in  the  mesocolon  {lympho- 
glandulae mesocolicae).  What  is  the  course  and  destination  of 
the  lacteal s  ? 

Inferior  Mesenteric  Vessels  and  Nerves. 

Turn  the  loops  of  the  small  intestine  to  the  right  side  of  the 
body  cavity.  Kemove  by  blunt  dissection  tlie  peritoneum  of  tlie 
posterior  abdominal  wall  and  that  passing  from  the  posterior 
abdominal  wall  upon  the  colon  descendens  and  colon  sigmoideum. 
Study — 

(a)    Inferior   mesenteric   artery    (A.    mesenterica    inferior}.      (Vide   Fig. 
250,  and  Spalteiiolz,  Fig.  465.) 

(aa)  Left  colic  artery  {A.  colica  sinistra).  Determine  witli  what 
vessels  this  arteiy  anastomoses  above  and  below.  Does  it 
form  arcades  before  the  intestinal  Ijranches  are  given  off? 

(all)    Sigmoid  arteries  (Aa.  sigmoideae). 

(ac)  Superior  hemorrhoidal  artery  (^1.  haemorrhoidalis  superior). 
This  artery  descends  into  the  pelvis  between  the  layers 
of  the  pelvic  mesocolon,  and  is  found  upon  the  posterior 
surface  of  the  rectum.  Its  distribution  will  be  studied  in 
a  later  dissection.  When  it  reaches  the  rectal  ampulla  it 
divides  into  two  branches  which  descend  upon  the  sides  of 
the  rectum  as  far  as  the  anus. 
(6)  Inferior  mesenteric  vein  ( F.  mesenterica  inferior).  (Vide  Spalte- 
holz.  Fig.  497.) 

The  beginning  of  this  vein  will  be  found  later  when  the 
dissection  of  the  rectal  wall  is  made.  Two  large  lateral 
tributaries  will  be  found  which  run  upon  each  side  of  the 
rectum.     They  imite  to  form  the — 

(ha)  Rupei'ior  hemorrlioidal  vein  (  F.  hacmorrhoidtdis  superior). 
An  anastomosis  is  established  in  the  I'ectal  wall  between  the 
systemic  and  portal  circulation.  Hemorrhoids  often  de- 
velop as  a  I'esult  of  disease  of  the  liver  or  occlusion  of  the 
portal  vein.     Why"? 

(6I1)    Sigmoid  veins  (Vv.  sit/moidi'ae) . 

(lie)    Left  coiic  vein   (  T'.  eidira  sinistra). 

What  relation  does  the  V.  mesenterica  infeiior  bear  to 
the  artery?  Into  what  large  vein  does  it  empty  aliove? 
Fse  models  to  study  the  rehitiou  of  this  vein  to  the  pancreas 
and   tlie  surroundiu"'  viscera. 
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(c) 


Inferior  mesenteric  plexus  (plexus  mesentericus  inferior). 

Dissect  out  carefully  the  filaments  of  the  sympathetic  nerves  sur- 
rounding the  branches  of  the  artery  and  trace  them  to  the  intes- 
tinal wall.  What  relation  do  they  bear  to  the  aortic  plexus  (plexus 
aorticus  ahdominalis)  ?     Study  the  latter  now  also. 

Fig.  250. 


V  f'Olica  media 


V   nirsoiiturica 
siipi.-riur 


mrs^'Titerica 
iiilV-ritu' 

licM  sinistra 
Raiuus  <losceiidt-ii,s 


ii.iclrKirrlMiidalis 
superior 


The  inferior  mesenteric  artery.  The  small  intestine  has  been  laid  over  to  the  right.  The  transverse 
colon  has  been  turned  upward  and  the  sigmoid  flexure  spread  out.  (After  Gegenbaur,  Lehrb.  der  Auat. 
des  Mensch.,  Leipzig,  1899,  7  Autl.,  Bd.  ii.  p.  279,  Fig.  .542.) 

(d)   Left  mesocolie  lymphatics. 

Do  you  find  any  lymph-nodes'?  What  is  the  course  and  destina- 
tion of  the  lymjjhatics  draining  the  colon  descendens  and  colon 
sigmoideum  ? 

Mesenterial   Small   Intestine    (Intestinum  tenue   mesenteriale). 

That  portion  of  the  small  intestine  which  in  the  adult  is  at- 
tached to  the  posterior  abdominal  wall  by  a  mesentery  is  known 
as  the  intestmum  tenue  mesenteriale.  (Vide  Figs.  251-3  and 
Spalteholz,  Figs.  565,  566,  568,  569.) 

It  is  arbitrarily  divided  into  an  upper  one-third  (two-tifthSj 
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Winslow;  three-fifths,  HyrtI,  Merkel),  which  is  known  as  the 
empty  intestine,  or  jejunum  {intestinum  jejunum),  and  a  lower 
two-tliirds,  known  as  the  twisted  intestine,  or  ileum  {intestinum 


Fi(, 


Usual  r'ositinn  of  ftio  intcKtiniw  in  tlic-  nlxlc.minnl  i  i-iit\  AlthniiKli  tins  is  nn  iic  t\inl  specimen,  it 
represents  tlie  condition  in  twenty-one  ol  fortj  one  c.idavers.  Tlie  numbers  m  the  fiijure  marli  tie 
parts  which  are  homologous  with  tlie  loops  correspondingly  numbered  in  Figs  2  2  and  253.  (After 
Mall,  Devel.  of  the  Hum.  Int.  and  its  Position  in  the  Adult,  Bull.  J.  n.  llosp  ,  B  iltimore,  1S98,  vol.  ix  . 
No.s.  OOand  91,  liulc  iv.,  t'ig.  111.) 

ileum).     Tlie  duodenum  in  the  adult  has  no  mesentery,  and  ac- 
cordingly docs  not  belong  to  tlie  "  mesenterial  small  intestine." 
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Use  models  for  the  study  of  the  position  and  relations.  The 
viscera  soon  lose  their  characteristic  shapes  and  relations  in 
the  cadaver,  unless  thej"  have  been  hardened  in  situ  by  the  injec- 
tion of  some  hardening  fluid,  such  as  formalin. 

Are  the  loops  of  the  intestinum  tenue  mesenteriale  arranged 


Fig.  252. 


Usual  position  of  the  mesentery.  Cf.  Fig.  2M.     (After  Mall,  mi.,  Plate  v.,  Fig.  17.) 

in  any  definite  order?  Can  you  find  in  the  model  a  superior 
group  directiv  underneath  the  colon  and  passing  transversely 
across  the  abdominal  cavity,  two  vertical  groups  situated  on 
either  side  of  the  vertebral  column,  and  an  inferior  group  within 
the  small  pelvis  and  passing  transversely  across  it!    Note  that 

31 


482 


LABORATORY  MANUAL  OF  HUMAN  ANATOMY 


the  convolutions  placed  between  the  preceding  four  groups  have 
no  definite  orientation.' 

Forty-one  per  cent,  of  the  total  length  of  the  intestinum  tenue 
mesenteriale  is  situated  in  the  alxlomen  to  the  left  of  the  median 


Fi(i.  253. 


Course  of  the-  intestine.    Tliis  figure  is  tiiken  from  ji  model  m'ule  from  the  same  cadaver  from  wluch 
P'igs.  2ol  and  2i'>2  were  drawn.     (After  Mall,  ihuL,  I'late  v.,  Fig.  IS.) 

sagittal  jilane,  eighteen  per  cent,  to  the  right  of  it,  and  forty-one 
per  cent,  within  the  pelvis. 


'  For  a  full  disfii.ssion  (•(Jiicerning  the  aiTaiifjement  of  the  intestinal  loops, 
consult  Mall,  F.  P.,  The  Devel(i|)ineiit  of  the  lluuiau  lulestine,  Bulletin  of  Johns 
Hopkins  Hospital,  ISOS;  Aiehiv  f.  Auat.,  1S!)7;  Sernotf,  Zur  Kenntniss  d. 
HiinndafiMS,  Intern.  Mimalsclir.  f.  Aiiat.,  1SI)4. 
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The  loops  of  the  jejunum  will  be  found  in  the  superior  half 
of  the  regio  mesogastrica  and  on  each  side  of  the  vertebral 
column;  the  convolutions  of  the  ileum  are  situated  in  the  lower 
half  of  the  same  region,  in  the  regio  hypogastrica,  and  in  the 
pelvis.  The  convolutions  occuj^ying  the  space  between  the  two 
psoas  muscles  are  the  most  mobile.  They  are  the  most  frequent 
content  in  inguinal  and  femoral  herniae.  Determine  the  rela- 
tions of  the  small  intestine  to  the  colon  transversum  and  its 
mesocolon  above ;  to  the  intestinum  caecum  and  colon  ascendens 
on  the  right  and  colon  descendens  and  colon  sigmoideum  on  the 
left;  to  the  annulus  inguinalis  abdominalis  and  annulus  femor- 
alis  below  and  lateralward,  and  to  the  urinary  bladder,  uterus, 
and  rectum  in  the  median  plane  of  the  body. 

What  factors  are  concerned  in  maintaining  the  loops  of  the 
small  intestine  in  their  normal  position?    What  is  enteroptosis? 

Removal  of  the  Intestines. 

Apply  two  ligatures  around  the  upper  end  of  the  jejunum 
about  two  inches  below  the  flexura  duodenojejunalis.  Cut 
between  these.  Cut  through  the  blood-vessels  and  the  remaining 
fold  of  peritoneum  of  the  mesentery  along  the  line  of  their  at- 
tachment to  the  intestinal  wall  as  far  down  as  four  inches  above 
the  ileocaecal  junction.  Apply  two  more  ligatures  there  and  cut 
between  them.  The  intestine  should  now  be  taken  to  the  sink, 
the  ligatures  removed,  and  all  contents  of  the  bowel  thoroughly 
washed  away. 

Remove  a  small  piece  of  equal  length  from  each  end  of  the 
intestine  and  weigh.  Which  is  the  heavier?  Which  has  the 
thicker  walls?  Feel  them  between  the  fingers.  To  what  is  the 
greater  thickness  of  the  one  due?  Which  is  the  more  vascular? 
Which  has  the  larger  lumen,  the  jejunum  or  the  ileum? 

Remove  about  six  inches  from  the  upper  part  of  the  jejunum, 
open  it  along  its  mesenteric  border,  and  thoroughly  clean  the 
mucous  membrane.  Spread  it  out  carefully  and  pin  it  down 
upon  a  cork  dissecting  tray,  with  the  serous  surface  upward,  and 
study  its  coats. 

Coats  of  Small  Intestine. 

(a)   Serous  coat  (tunica  serosa). 

(6)   Muscular  coat  (tunica  muscularis) . 

(ha)   Longritudinal  layer  (stratum  longitudinale) . 

(bb)    Circular  layer  (stratum  circulare). 
(c)    Submucous  coat  (tela  suhmucosa). 
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{(1)  JIiu'cus  coat  [liiiiini  iiinrnsd) .  Tliis  will  l)e  si  iidicd  ill  continuity. 
C'liii  YOU  make  out  llic  liniiiiia  niuscaUirif!  iiiiwosaff 

Open  the  remainder  oi  the  siiiail  intestine  ahjng  its  mesen- 
teric border,  using  an  enterotome,  and  proceed  to  tlie  study  of 
the— 

(())  C'ircular  folds  {plicae  circiilarcs  [Kcrhri>t</i]  }  (0.  T.  valvulae  con- 
niventes).  (Fig'.  2.34.)  What  happens  to  these  folds  when  the  in- 
testinal Avail  is  jnit  upon  the  stretcli?  How  far  above  the  ileoeaeoal 
vah-e  (ralvida  culi)  do  they  disa]ipear?  These  folds  are  occasion- 
ally foniid  extendiui;'  as  far  as  the  ileocaeeal  junction  in  diseases 
such  as  tuberculosis  of  the  iiei'itoneuni,  where  the  total  length  of 
the  small  intestine  is  sluufened.     Cniveilhier  and  Kazzander  have 


Fin.  2r,i. 


Tu:  i(  a  rij 


1  In  ic  '  ir(  ulare.^  [Kerkriiiyi] 


A  pietT  of  the  intcstiiium  jejunum  in  part  cut  (.jwn.     (After  Tc.ldt, 
-  Aiifl.,  |..  fill,  Fig.  im.) 


Anat.  Atlas.  Wicii,  1900. 


(h 


seen  them  extending  thus  far  in  cadavers  in  which  no  disease  of  the 
peritoneum  or  intestine  could  be  detected.  Thi-ee  forms  are  to 
be  found,  according  to  Kazzander.  Most  of  the  folds  extend  only 
pai't  way  about  the  wall  of  the  gut;  others  sni-ronnd  the  wall  com- 
pletely; while  the  third  set  has  a  spiral  arran.gement.  Can  you 
find  one  of  each  variety?  They  number  078  in  the  male  and  644 
in  the  female  (Kazzander).  What  coats  of  the  intestine  enter  into 
the  formation  of  these  folds'?  What  eft'ect  does  this  arrange- 
ment have?  How  do  yon  explain  their  formation'?  Folds  which 
aj-e  parallel  to  the  long  axis  of  the  bowel  are  occasionally  found. 
U|)on  ^'liat  factors  docs  their  formation  depend'?  Do  you  find  any 
in  yonr  siib.iecl  '? 
Tntesliual  \-illi  {rilli  iiili'sl iinilcs).     Wash  (he  mucous  meml)ranc  clean 
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and  examine  it  willi  a  pneket  lens.  Aljont  twelve  villi  are  found 
to  the  square  uiillimetre  (Sappey).  Their  total  number  is  about 
ten  millions.     Where  are  they  nmst  numerous? 

(c)  Intestinal  glands   (Gl.   iiilesliiiah'S   [Liiberlaielini])    ((J.  T.  erypts  of 

Lieberkuehn).     Look  IVd-  llieii-  oi-ihecs  with  a  lens. 

(d)  Solitary  lymph-nodules    (noduli  hiiii plitit lei  solilarii).     They  are  en- 

larf^ed  in  many  of  the  at-ute  infeelinus  diseases  so  as  to  be  easily 
visible. 

(e)  Aggregated  lymjjh-nodules  of  Pej-er,  or  Peyer's  i«ilches  (>ui(]uli  hjni- 

phutici  (///(/ri't/dti  [I'('!/t'ri\}.  These  should  be  studied  carefully 
and  a  coirect  idea  of  normal  appearance  he  gained.  They  are  the 
seat  of  jjalhological  changes  in  typhoid  fever  ami  often  also  in 
tuberculosis.  Notice  that  Ihey  are  situated  Djijinsitc  the  lueseiderie 
atfachmeni.  They  are  most  easily  found  if  tlie  l)owel  is  held  (o  the 
light.  They  number  from  thirty-five  to  fiu'ty  (Sappey;  fifteen 
to  fifty.  Prey).  What  is  their  general  form?  Measure  an  elliptical 
patch  and  note  in  di-a\ving-liook  the  measurements.  What  is  the 
geueral  appearance  (d'  a  patch?  How  is  its  long  axis  directecP? 
(Vide  Fig.  2.55.) 

Fio.  255. 


X(«luli  lymphiUiri  uKKri^ati  (  I'cyen  i  Niuliili  lyiii|jliatiri  sr.lilarii 

Xodiili  lymiiliatiri  ugLrregali  [Pryi-ri],  ■'  I'ryerV,  [.alrli  "  of  thr  iiitcslinmn  il.airn.     Xatural  size. 
(  AUrr  T.ildt,  Anat.  .Ulas,  "Wirii,  I'.nill,  'J  Aiifl.,  )i.   I'jr.,  Fk'.  7iil.  i 

Tabulate  in  your  note-book  tlie  differences  you  liave  observed 
between  the  intestinum  jejunum  atid  the  iutestinuni  ileuiit. 
What  are  chyme  (rln/nnis),  chyie  (cJiijlii.s),  and  intestmal  juice 
(snccits  enter icns)  1 


Large  or  Thick  Intestine  (Intestinum  crassum).     (Vide  Fig.  256  and 
Spalteholz,  pp.  522-524.) 
Make  use  of  models  and  determine  accurately  the  course  of 
the  intestinum  crassum.    Study  its  different  parts : 

(a)   P>lind  intestine  (inteslhnim  caecum).     What  are  the  foetal,  infantile, 
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and  adult  types  of  caeca?    How  does  the  caecum  differ  iu  carnivora 
and  hei'bivora?     (Vide  Poirier  et  Cliarpy,  t.  iv.  p.  323.) 

(b)  Vermiform  process  or  appendix   {prucesstis  vermiformis).     Wliat  is 

the  average  length  of  the  appendix"?     What  is  its  relation  to  the 
caecum?     What  positions  may  the  process  occupy"? 

(c)  Colon. 

(ca)  Ascending  colon  (colon  asccndens). 

(cb)  Right  colic  flexure  (jlexura  coli  dextra). 

(cc)  Transverse  colon  (colon  transversum). 

(cd)  Left  colic  flexure  (ftexura  coli  sinistra). 

(ce)  Descending  colon   (colon  clcscendens). 

(cf)  Sigmoid  colon  (colon  sigmoidcum)   (0.  T.  sigmoid  flexure). 

Note  earefullj"  the  relation  of  each  of  these  parts  to  the  neigh- 
boring viscera.  Note  especially  the  relation  to  the  kidneys,  duo- 
denum, pancreas,  stomach,  and  spleen. 

Free  the  remaining  portions  of  the  intestine,  as  far  as  tlie  left 
saero-iliac  synchondrosis.  Apjilj'  two  ligatures  there  and  cut 
between.  Take  the  intestines  to  tlie  sink,  remove  the  ligatures, 
and  wasli  out  the  contents.  Then  proceed  to  tlie  studj"  of  the 
following  external  features  (cf.  Fig.  256)  : 

(a)  Bands  of  the  colon   (taeniae  coli). 

(aa)  Mesocolic  band  (taenia  mesoeolica). 

(ab)  Omental  band  (taenia  omentalis). 

(ac)  Free  band   (taenia  libera). 

Note  the  relation  of  the  taeniae  to  the  Ixise  of  the  appendix  and 
the  caecum.  Compare  specimen  with  models  and  determine  the 
number  of  taeniae  to  be  found  upon  tlie  rectum. 

(b)  Sacculations  of  colon   (haustra  coli). 

Compare  the  size  of  the  sacculations  upon  the  caecum,  colon 
ascendens,  and  colon  sigmoideum.  Which  are  the  largest?  How 
is  their  formation  explained? 

(c)  Epiploic  [fatty]  appendages  (appendices  epiploicae). 

How  many  seiies  do  you  find  upon  the  colon  ascendens  and  colon 
descendens?  Along  which  taeniae  are  they  arranged?  How  many 
series  do  you  find  on  the  colon  transversum"? 

Remove  a  section  of  the  colon  ascendens,  open  it,  and  clean 
its  mucous  surface ;  pin  down  upon  a  cork  tray  and  study  its 
coats. 

(a)  Serous  coat   (tunica  serosa).     Has  the  colon   ascendens  a  complete 

serous  coal?     What  relation  do  the  apiiendices  epiploicae  bear  to 
this  coat? 

(b)  Museulai-  coat  (tunica  nmscnlaris). 

(ba)    L<j]igitudimd  hiyer  (slralani  hmfjitudinale) . 

Note  that  the  longitudinal  muscular  fibres  are  collected 
togethei',  foi-miug  the  taeniae.  A  complete,  l)ut  thin,  con- 
tinuous longifudiual  layer  of  muscle  will  also  be  found. 

ihh)    Circular  layer  (siraliim  eirciilare). 
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(c)  Submucous  coat  (tela  submucosa) . 

(d)  Mucous  coat  {tunica  mucosa). 

(da)  Muscular  layer  of  mucosa  (lamina  muscularis  mucosae). 

(db)  Solitai-y  lymph-nodules  (noduli  h/mphatici  solitarii). 

(dc)  Intestinal   glands   of   Lieberkuehn    (Gl.   intestinales    [Lieher- 

kuehni] ) . 

What  are  the  semilunar  folds  (plicae  semilimares  coli)  1 


Fig.  256. 

Taenia  libera 


^^^fc.     Tarnia  mrsdcolica 


Ml  socoluii 


Plicae  semilunares  coli 

A  piece  of  the  large  intestine,  int^stinum  crassum,  partly  opened  along  the  line  of  attachment  of 
the  mesocolon.  The  bowel  is  in  a  state  of  contraction.  (After  Toldt,  Anat.  Atlas,  Wien,  1900,  2  Aufl., 
p.  427,  Fig.  704.) 


Note  carefully  the  differences  between  the  mucous  membrane 
of  the  large  and  small  intestines  and  tabulate  these  in  your 
drawing-book. 

Open  the  anterior  and  right  wall  of  the  caecum  and  study  the 
valve  of  the  colon  {valvula  coli)  (0.  T.  ileocaecal  valve).     (See 
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Fit>-.  -T)?.)     What  is  the  general  direction  of  the  valve?     What 
coats  of  tlie  intestine  enter  into  its  formation? 
Note— 

((()    Int'ei'ini-  lip   (hihiiim  infrriiis). 
ill)    Su])cri(ir  li|>   (labiuiii  siipirin.s] . 

(<■)    Frciiiila   ("bridles"  in'  "reins"')   of  valve  of  colon   (frenula  valvulae 
mil). 

What  is  the  fnnelion  of  tlie  valve'? 

Note  tlie  location  of  the  opening  of  the  vermiform  process 
into  the  ctiecnin.  Is  it  guarded  by  a  valve  {rali-uhi  pmrcssus 
rrnmfunni.'i)  ?     This  valve  Avas  first  fully  described  by  Gerlach 

Fii;.  2o7. 

rlirao  somiUmares  coli 


Laliium  siipicrius     ] 


Fniiiiliirn  nnstrriiis  \-alvu 


valvulae  crili 


iiiuial  1  irt  'it  tlif  inlcstiiuim  iKaim 


^"alv^lla  lanrrssus  ytTlnifdniiis 


TIm'  iiilrMiiiiiiii  raivaiiii  lianlriir.l  in  h.njialiTi  ami  nit  fiprai  ill  a  j.laiir  iiassiii- IIivoukIi  thr  .aitrance 
cl  11,,.  inlcvliiiuiii  ilrinii  (  r,ilrnl.i  mii:.  'I'hr  lallLT  is  cl.isfcl  aial  is  ,aU  in  a  fvonlal  iilaia^.  (AfliT  Toldl, 
Anal,  Alias  Wiiai,  I'.iiiii,  1  Anil,.  ]•.   iL's,  Fiv-,  Toy.) 


in  bS47.  According  to  him,  it  is  found  in  the  emlnyo,  Imt  only 
vestiges  of  it  occur  in  the  aiUilt.  Laffargue  thinks  tluit  the  for- 
mation of  this  vaU'c  is  [lathologictil  and  is  due  to  mechiuiictil 
pressure  exerted  liy  enteroliths  in  the  lumen  of  the  a})])endix. 
The  liniieu  of  the  appendix  tends  to  become  oblitertited  in  the 
adult.     (Vi<h'  Fitz,  Am.  J.  Med.  Sc,  188(i.) 

Ojten  the  vermifijrm  process  along  its  mesenteriolic  border 
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and  study  its  internal  structure.  Examine  the  aggregated  nod- 
ules of  the  verniii'orm  process  {noduli  lympltatici  a/jgrcr/ati  pro- 
cessus vermiformis).  Good  specimens  for  study  can  be  made 
by  blowing  up  the  caecum  and  lower  part  oi  the  colon  ascendens  ; 
when  dry,  windows  can  l)e  cut  out  to  expose  the  interior. 

Structures  in  the  Omentum  Minus.     (See  Fig.  258.) 

Elevate  the  anterior  nuirgin  of  tlie  liver  and  stitcli  it  to  the 
lower  margin  of  the  tli(jrax.  Then  remove,  l)y  blunt  dissection, 
the  anterior  layer  of  the  hepatoduodenal  ligament  (ligamcntum 
hepat oduode nale)  and  study — 

(a)    Coiniiion  bile-duet   (din-lus  cholfdochus). 

Make  ire(|ueiit.  use  of  uiddels  to  complete  Ihis  study. 
Dissect  out  carefully  the  duet,  as  far  as  its  eutrance  iuto  tlie 
wall  of  the  duodenum.  What  is  its  general  direction? 
Does  the  dii'ection  of  the  canal  depend  upon  the 'form  of 
the  duodenum"?  To  what  vertebra  is  it  related  above  and 
behrtv  ? 

Notice  that  the  duet  may  l)e  divided  for  descriptive  pur- 
poses into  a  duodenal,  a  iKinrrcdlir,  and  a  parirlal  portion. 
What  is  the  course  of  tlie  pancreatic  divisiim  1'  Determine 
accurately  the  relations  of  the  duct  to  the  \-ena  ca\'a  infe- 
rior, the  fascia  of  Treitz,  the  termination  of  the  V.  mesen- 
terica  superior,  the  ductus  aecessurius  and  ductus  pau- 
ereaticus. 

Now  clean  this  duct  towards  the  liver  and  examine — 
(aa)    Hepatic    duct    {ductus    hepal iciiN).      Notice    the    two    biliary 
duets  passin.i;'  fi-oni  the  piufa  hepalis  and  unitiuL;'  t(i  forui 
the  hepatic  duct.     Determine  their  relalinn  to  other  struct- 
ures  found   here.      Aiv   any   aberi'ant   \-essels   of   the   liver 
(vasa  aherniiiliii  hrpiilis)   present': 
(ah)    Cystic  duct   (diieiiis  ciisliius).     Determine  its  relation  to  the 
"gall-bladder   [rrsira  frllca). 

Tlie  study  of  this  duet   will   be  cumiileteil  when  llie  dis- 
seetiim  nf  the  li\'er  is  made. 
(6)    Portal  vein   (rma  jmrhir).     (Tide  Si.alteholz,  Fi-.  4!)S.) 

Exercise  great  care  in  cleaning  this  \-eiii.     Fi-ee  tlie  pan- 
creas from  the  posteriiu-  abdominal  wall;    distinl)  its  rela- 
tions as  little  as  possible.     Determine  the  relation  of  the 
portal   vein   to   the  head   of  the   pancreas  and   the   first   or 
superior  portion  of  the  duodenum  (pars  siijicrior  duodenl). 
Supjilement  dissection  )iy  use  of  nmdels.     Examine  the  fol- 
lowing tiilnitaries : 
(ha)    fdronary  vein  of  stomach  (  T^.  coronaria  rrnln'ntli). 
(bJi)    Siqieriiu'  meseideiic  vein    (  T'.   mrsnitiricK  siiprrior). 
(he)    Inferior  mesenteric  \'ein   (V.  meneiiti-riea  inferior). 

The  tributaries  of  the  last  two  veins  have  been  studied  in 
the  earlier  dissection. 
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(bd)  Lienal  or  splenic  vein   ( T'.  lienalis). 

[hda)    Short  gastric  veins  (Vv.  gastricae  breves), 
ibdb)    Left   yastro-ejiiploic   vein    ( F.   gastro-epiploica  sin- 
istra), 
(bdc)   Cystic  vein  (]'.  ci/stica). 

(be)  Panmibilical  veins  {\'i\  paramhUicales  [Sappeyi~\). 

What  are  (he  fdlldwiny  anastomoses  in  the  domain  of  the  V. 
portae"? 

(1)  Oesophageal  anastomosis. 

(2)  Rectal  anastomosis. 

(3)  Peritoneal  anastomosis  (veins  or  sj'stem  of  Retzius). 

(4)  Umbilical    anastomosis    (veins   tif    Sappey).     What   is   the 

"  capnt  medusae,"  sometimes  met  with  when  the  V.  portae 
is  obstructed  in  the  liver? 
Are  any  of  the  accessory  portal  veins  present? 

(1)  Deep  cystic  veins,  passing-  from  the  fossa  vesicae  felleae  and 

the  non-peritoneal  surface  of  the  gall-bladder  directly  into 
the  liver. 

(2)  Epiploic  veins,  passing  from  the  omentum  minus  and  the 

hepatocolic  and  hepatorenal  ligaments. 

(3)  Veins  of  the  hilus. 

(4)  Veins  from  the  diaphragm,  which  pass  through  the  coronary 

ligament  of  the  liver. 
(.5)   Veins  of  the  ligamentnni  falciforme  hepatis. 

(c)  Hepatic  aifery  (^1.  liepatica).     (Vide  Spalteholz,  Fig.  464.) 

(ca)  Right  gastric  artery  (A.  gastrica  dextra). 

(cb)  Proper  hepatic  artery  (^1.  liepatica  2^1'opria). 

(cba)   Right  l)ranch  (raimis  dexter), 
(ebb)    Cystic  artery  (^4.  ci/stica). 
(cbc)   Left  branch  (ramus  sinister). 

(cc)  Gastroduodenal  artery  (A.  gastrodiiodenalis) . 

(cca)  Superior  pancreaticoduodenal  artery   (^1.  pancreati- 

coduodenalis  superior). 

(1)  Pancreatic  branches  (rami  p)ancreatici). 

(2)  Duf)denal  branches    (rami  duodenales) . 

(ccb)  Right    gastro-epiploic    artery     (^4.    gastro-epiploica 

dextra). 

(1)   Epiploic  bi-anches  (rami  epiploici). 

Later  this  ai'tery  (right  gastro-epiploic)  will  be 
traced  back  to  its  origin,  the  eoeliac  artery  (A. 
coeliaca).  Pay  especial  attention  to  the  relations  of 
the  hepatic  arterij  to  the  ductus  choledochus  and 
vena  portae.  What  anomalies  of  the  hepatic  artery 
frequently  occur? 

(d)  Hepatic  plexus  of  sympathetic  nerves  (plexus  hepaticus). 

The  filaments  of  this  plexus  will  be  found  accompanying  the 
arteria  liepatica  propria  and  eacli  of  its  branches.  Dissect  these 
filaments  out  and  study  their  distribution. 

(e)  Lymph-glands. 

What  is  (he  exaci  posilion  of  (he  cys(ic  lymjih-glands  (himpho- 
glandiilae    cgstieae)     and    (be    lymph-gland    of    the    portal    vein 
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(lymphoglandula  venae  2)ortae)1  (Vide  Bardeleben,  Haeckel  u. 
Frohse,  Atlas  der  TopogTaphischen  Anatomie  des  Menschen,  2  Aufl., 
Fig.  111.) 

Look  for  hepatic  lymph-glands  (lymphoglandulae  hepaticae). 


Fio.  2.58. 

A.  phrenica  inferior  sinistra 

A.  gustrica  sinistra  | 

A.  eoeliaca    i  i 
A.  phrenjea  inferior  dextra 
A  liepatiea 
^    ta\  a  inferior 


Rami  oesopliagei 


A.  hepaticaf    Ramus  sinister 
propria     |  Ramus  dexter    ' 


A.  cjstiea        / 
/ 


A.  hepatica 
propria 


Ramus 
lienalis  ( if  tlie 

A.  lienalis 
Pancreas 

A  gastro-epi- 
ploica  sinistra 


Rauu  LpiploK  1 


The  tri-partition  of  tlie  coeliac  artery,  Tripus  coeliaens  (Halleri),  shown  from  in  front  after  removal  of 
the  lesser  omentum.     (After  Toldt,  Anut.  Atlas,  Wien,  1900,  2  Aufl.,  p.  .576,  Fig.  952.) 


Coeliac  Artery  (Arteria  eoeliaca)   and  its  Branches.     (Fig.  258.) 
Trace  the  hepatic  artery,  the  main  branches  of  which  have 

already  been  dissected  out,  back  to  its  parent  stem,  the  coeliac 

artery  {A.  eoeliaca)  (0.  T.  coeliac  axis). 

Note  its  exact  relations  to  the  vertebrae,  pancreas,  etc.    Dis- 


T   ^ 
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sect  out  careful h'  the  yyiuitatlietic  uerves  {plexus  coeliacus)  ac- 
compauying  this  artcr}'  and  its  brandies.  Preserve  these  as 
far  as  possible.    Examine  the  origins  of  tlie  following  branches: 

(a)  Left  gastric  ai'leiy  (^L  gastrica  sinislra). 

(aa)    Oesopliageal  hranclies  (rami  oesophagi). 

(b)  Ilfpatio   artevy    (^1.    Iiciiatica).      The   brandies   of   this   arterj'   liave 

aiready  Ijeeii  traeed  In  their  destinations, 
tc)    Lienal  or  spleiiie  artei'y  {A.  lienalis).     Tliis  artery  can  l)e  seen  to  tlie 
best   advantage  if  the  stomacli  is  turned  upward  towards 
the  lliorax.     Note  carefully  its  relations  to  the  pancreas  and 
the  pancrealjcoiienal  and  lienorenal  ligaments. 

(ca)  Pancreatic  In'aiiches   {  niini  pitiicrcalici). 

(cb)  Left  gastro-epiphiic  artery    (.i.  gasl ro-epiploica  siiiislra). 
(i/c)    Shoit  gastric  arteries  {.La.  gaslricuc  brevcti). 

{cd)    yplenic  branches  (niiiii  llciiulcs). 

Duodenum.     (Vide  Figs.  259,  261,  262,  and  Spalteholz,  Fig.  563.) 

Study  tliis  part  of  the  small  intestine  in  your  cadaver  and 
comptire  it  with  tlie  His  models. 

Divisions  and  angles. 

(«)    Supei'ior  part   (para  superior) ,  or  lirst  portion. 

(b)    Desceiuling  part  (pars  desieiidciis),  or  second  portion. 

(r)    Inferior  pari    \  purs  inferior) . 

(ea)    Itorizontal   part    {pars    liorizunlulis    \^inferior\),    or   third 
part. 

(vb)    Ascending  part   {pars  asi-eiidrtr-i] ,  or  fourth  part. 
(rf)    Superior  duodenal  Hexure  {/lejura  duodeni  superior). 
(c  )    InferiiM'  dnndcnal  dexure    {/bjura  itundciii  iiiferinr). 
(f)   Duodenojejunal  flexure   {/lexura  duudenojcjuiudis) . 

Tliree  types  of  duodena  are  descrilied. 

(1)  The  annnlar  type  is  inel  with  in  the  second  lialf  of  foetal  life  (Toldt). 

It  is  found  ahiinst  always  in  the  infant  and  is  known  as  the  infan- 
tile 1yi>e  of  .loiinesco.     ( )ccasionally  it  iiersisls  to  adult  life. 

(2)  The  U-sliaped.     The  ])ars  inferioi'  is  very  long. 

(3)  The  A'-sli;)i)ed.     The  j)ars  dcscendens  passes  down  almost  vertically. 

The  ascending  portion  ]iasses  upward  and  to  the  left,  making  an 
angle  of  25"  to  40'   with  the  descending  part.     The  pars  horizon- 
•  talis  is  lacking. 

In  wliiit  subdivisions  of  the  abdomen  is  tlie  dut)denum  sit- 
uated? What  is  its  relation  to  the  u])per  and  lower  tibdominal 
compartments  and  to  the  riglit  ;tnd  left  colon  pockets  (separated 
by  the  radix  mesenterii)  ? 

How  is  it  rehited  to  the  liver,  tlie  pancreas,  the  ductus  chole- 
docjius,  the  vertebrae,  the  right  and  left  kidneys,  the  Superior 
mesenteric  artery  and  vein,  the  right  spermatic  artery,  etc.? 
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(a)  Duodenorenal  ligament  (lifjamenlum  diiodrnfirniale) . 

(b)  Duodenocolie  iin-aineiit   (rnjamenlam  diiiidi'nocoUnm).     (Inconstant.) 

The  latter  has  heen  dissected  away.     Examine  model  and  other 
cadavers  and  determine  its  location,  if  present. 


Flexnra  dnodeni  sup*  rj  jr 


Papilla  dnodcni 
(Santonnij 


Pars  dcRf-endtns 
duodL'iii 

Nortnli  lymph  .. 
atici  solitarii 

Plica  kinKitiKli      j 
nalis  diiuduni 


I  irs  [lyloriciL  vuntric-uli 


Plicae  firr'ulares„ 
(Kerkringi) 


Flexnra  dnodeni 
inferi  11 


1  ir   aseuiidens  duodeiii 


I  ars  liorizi'iitalis  (inferior) 
duoileni 


The  duodenum  seen  from  in  front.     The  dtsundinK  part  lias  t>een  cut  open  and  its  aiderior  wall 
turned  back  to  the  left.     (.-Vfter  Toldt,  Anat.  Atla.s,  Wien,  PJiJl),  -1  Auti.,  p.  tl^l,  Vik.  Ci'.M.) 


The  duodenum  is  never  displaced  en  masse,  for  tlie  flexura 
duodenojejunalis  is  attaclied  to  tlie  vertebral  column.  The  first 
two  portions  are  often  displaced  laterally  or  prolapsed  second- 
ary to  tlie  downward  displacement  of  the  stomacli  and  liver. 
Determine  by  wliat  means  the  duodenum  is  lield  in  position. 

Dissect  out  the  suspensory  muscle  of  the  duodenum  {M.  sus- 
peiisorius  duodeni). 

This  muscle  was  described  by  Treitz  in  1S53.  It  arises  from  the  supe- 
rior border  of  the  flexura  duodenojejunalis  and  the  superior  half  of  the 
pars  ascendens.  Passing  upward  behind  the  head  of  the  pancreas  and  in 
front  of  the  aoi'ta,  it  is  attached  to  the  left  pillar  <]f  the  diaphragm  by  a 
tendon  composed  of  elastic  and  fibrous  tissue.  It  is  composed  of  smooth 
muscle-fibres.  According  to  Braune,  it  is  derived  from  both  coats  of  the 
intestine. 
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Incise  the  ductus  clioledoclius,  the  ductus  pancreaticus  [Wir- 
suugi],  and  the  ductus  pancreaticus  accessorius  [Santorini], 
pass  probes  (or  broom-straws)  througli  these  into  the  duodenum; 
just  below  the  pylorus,  a])ply  two  ligatures  about  the  duodenum, 
cut  between,  and  remove  the  duodenum  from  the  abdomen.  Re- 
move ligatures,  wash  the  lumen  out  carefully,  incise  along  the 
convex  margin,  and  study  in  the  duodenum — 

(a)  Circular  folds  (plicae  circulares  [Kerkringi]). 

(b)  Intestinal  villi  (villi  intestinales) . 

(c)  Solitary  lymph-nodes  (noduli  h/mphatici  solitarii). 

(d)  Duodenal  papilla  (papilla  duodeni  [Santorini]). 

(e)  Longitudinal  fold  of  duodenum  (plica  longitudinalis  duodeni). 

Note  that  this  fold  is  formed  by  the  ductus  choledochus  and  leads 
up  to  the  common  opening  of  the  ductus  choledochus  and  ductus 
pancreaticus. 

Spread  the  duodenum  out  upon  a  cork  dissecting  tray,  pin  it 
down,  and  study  its  coats. 

(a)  Serous  coat  (tunica  serosa). 

(b)  Muscular  coat  (tunica  muscularis). 

(ha)   Longitudinal  layer  (stratum  longitudinale) . 
(bb)    Circular  layer  (stratum  circulare) . 

(c)  Subnuieous  coat  (tela  submucosa) . 

(d)  Mucous  coat  (tunica  mucosa). 

(da)  Muscular  layer  of  the  mucosa  (lamina  muscularis  mucosae). 

(db)  Proper  mucous  coat  (tunica  propria  mucosa). 

Tig.  260. 

Ductus  pancreaticus  [Wirsungi] 


M.  sphincter  duct.  pan. 


M.  sphincter  duct,  choledoch. 

Ductus  choledochus 


M.  sphincter 


'  Fibrae  lonpac 
Duct,  choledoch. 


Sphincter  muscle  of  the  ductus  choledochus  and  of  the  ductus  pancreaticus  in  man  (after  Hendrick- 
sonj.     (From  I'oirier  et  Charpy,  Traitc  d'Aiuit.  hum.,  Paris,  1901,  '2  ed.,  t.  iv.  p.  7%,  Fig.  411.) 


Use  a  lens  and  look  for  the  duodenal  glands  of  Brunner  {GL 
duodrnales  [Brunncyi])  in  the  tela  submucosa. 

Throw  tlie  lower  end  of  the  ductus  choledochus  and  a  small 
adjacent  portion  of  the  duodenum  into  a  dish  containing  equal 
parts  of  nitric  acid,  alcoliol,  and  glycerin  for  a  few  hours.  Then 
transfer  to  water,   and   with   delicate   instriunents   isolate  the 
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sphincter  muscle  of  the  bile-duct.     (Cf.  Fig.  260,  and  Hendrick- 
son's  description.) 

Pancreas.     (Vide  Figs.  261-3,  and  Spalteholz,  Figs.  584,  585.) 

Review  the  embryology  of  the  pancreas.  What  are  the  ventral  and 
dorsal  anlages?  (Vide  KoUmaun,  Entwiekelungsgeschichte  des  Mensehen, 
p.  370.) 

Study  the  pancreas  in  your  cadaver  and  make  frequent  use 
of  iBodels  and  atlases.  The  secretion  of  the  gland  is  called  the 
pancreatic  juice  {succus  pancreaticus). 


Fig.  261. 


Oliindnla  Rnprarenalis  (sinistra) 

,  R«  n  (sinister) 


Apex  suprarenahs 

(gl.  dtxtrdb) 


V.  portae 


Ren  (dexter) 


Pars  descend- 
ens  duodeni 


_  _  -Pancreas 


-  Colon 
trans- 
V  er.su  m 


A.  mesuntunt/ii  supeiiur 

Relations  of  the  pancreas.     After  models  by  His.    The  contour  of  the  stomach  is  projected  in  red. 
(From  Poirier  et  Charpy,  Traite  d'Anat.  hum.,  Paris,  1901,  2  ed.,  t.  iv.  p.  806,  Fig.  415.) 


Divisions. 

(a)  Head  of  pancreas  {caput  pancreatis). 

(b)  Uncinate  process  {processus  uncinatus  [pancreas  WinsJowi^), 

(c)  Notch  of  the  pancreas  {incisura  pancreatis). 

(d)  Body  of  pancreas  {corpus  pancreatis). 

{da)    Anterior  surf  ace  {fades  anterior), 
(dh)    Posterior  surface  {fades  posterior). 


496 


lai'.oi;atoky  manual  of  human  anatomy 


(/■) 

Relali 


{dc)    Infei'iiir  surface  {fades  inferior). 

((/</)    Supei'icir  iiiiivgiu   (margo  superior). 

(lie)   Anleiior  iiiariiiii   {margo  anterior). 

(("//')    Posterior  iiiai'L;in  {margo  posterior). 
Omental  tuljer   {ttther  onii-iilalc) . 
Tail  of  pancreas  (i-anda  panereatis). 

JUS. 

Note  carefully  the  relations  of  the  pancreas  to  the  lumbar  ver- 
tebrae, the  stomach,  the  left  kidney,  the  spleen,  the  superior 
mesenteric  vessels,  the  splenic  vessels,  the  inferior  mesenteric 
vein,  the  ligameutum  pancreaticolienale,  and  the  duodenum. 
What  are  ''  fasciae  of  fusion,"  and  what  I'elation  has  the  pancreas 
to  such?  (Vide  Fii;s.  2(i:i,  A  and  B.)  Dissect  away  some  of  the 
parenchyma  of  the  glaiul  and  determine,  if  possible,  the  source 
and  relations  of  the  pancieatic  ducts:' 

Fig.  262. 


DiH  tus  inni  reitK  us  a*  n  ssonus  [Santorini] 
Bnstli  m  th(  ductus  pancrcat.  access. 


Ductus 

choledochus' 


Oririciura  ductus 

paniTcat.  access.' 

[Sautorini" 


Ductus  pancrcaticus  ["\Mrsungi] 
nif  scuterica  superiora 
pancrcaticus  [Wirsungi] 


Orili'-iiiin  ductus 
puncrcatici 

Dnndcnal  of.rninps  of  the  <liictus  jiaiicrcaticiis  [Wirsunyi]  and  ductus  pancrcaticus  accessorius 
[SantnriniJ.  (After  Sehinmcr.)  A  Itristlc  lias  been  passed  \uh}  the  accessory  duct.  (From  I'oirier  et 
Charpy,  Traite  d'Anat.  hum.,  Paris,  1901,  2  ed.,  t.  iv.  i..  Sll,  Fig.  417. ) 


ent? 


(a)  Pancreatic  duct  of  Wirsuiig'  {ductus  pancrcaticus   [Wirsungi^). 

(b)  Accessory  pancreatic  dnct  of  Santorini  {ductus  pancreaiicun  acces- 
sorius  [Santorini] ). 

Is  an  "  accessory  pancreas''   (pancreas  accessorium)   pres- 


'  For  a  iiK^lnnl  of  slinlyino-  llie  pancreatic  ducts,  see  '' I'ancroatic  Ducts  iu 
the  I)(t^',"  by  I).  (!.  lievell,  in  Awwv.  .lour.  vVnat.,  vol.  i.  p.  44;i. 
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Vagus   Nerves    (O.   T.   Pneumogastric   Nerves).      (Vide   Toldt,   Fig. 
1322.) 

Depress  the  stomach  and  bring  well  into  view  the  abdominal 
part  {pars  abdominalis)  of  the  oesophagus.  Dissect  out  care- 
fully the  nerves  descending  upon  the  anterior  and  posterior  sur- 


Omentum  minas 
A.  hepatica  propria 
Ductus  eholedochus 

V.  porta  e 

A.  hupatica 
Caput  pancreatis 


Fig.  263. 
.1 

A.  gastrica  sinistra 


Paries  abdom.  post. 
Peritonaeum  parietale 

Ren  (dexter) 


Ventriculus 
Corpus  pancreatis 


A.  gastro-epiploica 
sinistra 


Lien 


Aorta 
V.  caya  inferior 


A.  hepatica  propria 
Ductus  choledochus 


V.  portae 


B 

Omentum  minus 

A.  p^astriea  sinistra 


A.  hepatiea, 
Fusion  of  the  caput  pancreatis 
to  the  paries  abdominis  (fascia 
of  Treitz) 


Paries  abdom.  post 
Peritonaeum  parietale 

Ren  (dexter) 


ventriculus 

Corpus  pancreatis 
Fusion  of  the  corp.  pan.  to  the 
mes(.)dii()dcnum  ami  to  the 
'~Jj^  posterior  abdf.nninal  wall 

)f— ^A.  gastro-epiplnica  sinistra 
Lig.  gastrolienale 

Lien 


Lig.  pancreaticoduodenale 


Aona 
Cap.  pan. 
V.  cav.  inf. 
Section  passing  through  the  hepatic  arch,  above  the  pylorus  and  through  the  body  and  head  of  the 
pancreas,  to  show  the  situation  and  origin  of  the  "  fasciae  of  fusion."  The  pancreatic  plica  is  to  be  seen 
above  and  to  the  left  of  the  hepatic.  In  A  the  fusions  have  been  destroyed  and  the  mesos  thereby 
restored  to  their  primitive  independence.  In  B  the  adult  type  is  shown.  The  caput  pancreatis  and  the 
mesoduodenum  lodging  it  have  been  turned  over  to  the  right.  The  corpus  et  cauda  pancreatis,  contained 
within  the  omentum  majus,  lie  in  front  of  the  caput  pancreatis  on  the  right  side,  and  in  front  of  the 
posterior  abdominal  wall  on  the  left.  In  B  the  retropancreatic  "fasciae  of  fusion"  may  be  seen  {the 
fascia  of  Trietz  behind  the  caput  pancreatis,  the  fascia  of  Toldt  behind  the  corpus  pancreatis).  (From 
Poirier  ct  Charpy,  Traite  d'Anat.  hum.,  Paris,  1001,  2  ed.,  t.  iv.  p.  97G,  Fig.  548  .1  and  B.) 
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faces  and  trace  these  upon  the  stomach.     Some  filaments  will 
liave  been  destroyed  in  the  earlier  dissections. 

In  connection  with  the  abdominal  part  of  the  vagus  nerve 
(N.  ra(/us)  study — 

(a)    Gastric  branches  {rami  rjastrici). 

(h)   Anterior  gastric  plexns  {plc.ius  r/astricus  anterior). 

(c)   Posterior  gasti'ie  plexus  (plcjciis  fjastricus  posterior). 

{d)   Plepatic  brandies  (rami  hepatici). 

(e)    Coeliae  branches   (rami  coeliaci). 

(ea)    vSpk-nic  branches  (rami  Howies). 

(eh)    Kenal  branches   (rami  reiiales). 

Stomach    (Ventriculus).      (Vide    Spalteholz,    Figs.    557-560.) 

Pass  two  ligatures  about  the  abdominal  portion  of  the 
oesopliagus,  cut  between,  and  remove  the  stomach.  Use  models 
to  determine  its  exact  form,  position,  relations,  etc.  What  is  the 
direction  of  the  axis  of  this  organ  I  Note  that  the  upper  two- 
thirds  is  vertical,  while  the  lower  one-third  passes  to  the  right, 
upward  and  slightly  backward.  These  two  parts  make  an  angle 
with  each  other  which  varies  lietween  60°  and  70°.  For  a  full 
discussion  concerning  the  exact  position  of  these  two  parts,  con- 
sult the  systematic  text-books. 
Examine — 

(0)  Anterior  wall  (jjaries  anterior), 
{b)   Posterior  wall   (i)aries  posterior). 

(c)  Greater  curvature  of  stomach  (eurvatura  veniriculi  major). 

(d)  Lesser  curvature  of  stomach  (eurvatura  ventricuU  minor). 

(e)  Cardia  (eardia). 

(f)  Fundus  of  stomach  (fundus  ventricuU). 

(g)  Body  of  stomach  (eorpus  ■ventricuU). 
(h)   Pylorus  {piiilorus). 

(i)    Cardiac  part   (pars  eardiaca). 
(J)    Pyloric  part  (pars  pfilorica) . 

(A)   C'ardiac    antrum     (antrum    cardiacum).      This    is    only    occasionally 
present. 

(1)  Pyloric  antrum   (antrum  pi/loricum) . 

How  much  of  the  stomach  is  to  the  left  of  the  median  plane? 
How  much  to  the  right  ?  What  is  the  relation  of  the  cardia  to  the 
sternal  extremity  of  the  seventh  costal  cartilage  on  the  left  side? 
What  is  the  relation  of  the  pylorus  to  the  median  plane  and  to 
the  imibilicus?  Draw  a  line  uniting  the  medial  extremities  of 
the  ninth  costal  cartilages.  What  is  the  position  of  the  pylorus 
in  relation  to  this  line"?  What  is  the  position  of  the  greater 
curvature!    Does  it  vary?    Tlie  relation  of  the  stomach  to  each 
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neighboring  viscus  as  sliown  in  tlie  models  sliould  be  carefully 
studied. 

What  is  the  "  semilunar  space  of  Traube"!  What  is  a  biloc- 
ular  or  hour-glass  stomach?  Fill  the  stomach  with  water  and 
determine  its  capacity.  Does  the  axis  of  the  stomach  change 
when  filled  ? 

Fig.  264. 


Tunica  mucosa 


Lamina  muscularis 
mucosae 


Itla  submucosa 


Tun, 

muse. 


•-.tr  It.  long. 


Transverse  section  of  the  wall  of  a  dog's  stomach.  (After  Mall.)  On  the  right  the  tunics  are  super- 
imposed, on  the  left  the  vessels  and  vascular  plexuses  are  shown.  (From  Poirier  et  Charpy,  Trait6 
d'Anat.  hum.,  Paris,  1901,  2  ed.,  t.  iv.  p.  229,  Fig.  122. ) 


Open  the  stomach  along  its  greater  curvature,  spread  it  out, 
pin  it  down  upon  a  cork  dissecting  tray,  and  study  its  coats  and 
the  valve  and  muscle  derived  from  them.  (C^f.  Fig.  264.)  Also 
consult  '^  The  Vessels  and  Walls  of  the  Dog's  Stomach,"  by 
Professor  Mall,  in  Johns  Hopkins  Hosp.  Reports,  vol.  i.  p.  1. 
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(a)  Serous  coat  (lunica  ncrotta). 

(b)  Muscular  coat  (tunica  musctilaris). 

(ba)  Longitudinal  layer  (stratum  longiludinale). 

(bb)  Pyloric  ligaments  (Ligg.  pylori), 
(be)    Circular  layer  (stratum  circulare). 

(bd)  Spliiucter  nuiscle  of  pylorus  (M.  sphincter  pglori). 

(be)  Obli(|ue  filjres  (fibrae  obliquae). 

(c)  Pyloric  valve  (valvula  pi/lori). 

(d)  Submucous  layer  (tela  submueosa). 

(e)  Mucous  coat  (tiiniea  mucosa).     (_'an  you  make  out  the  lamina  muscu- 

laris  mucosae  f 

(ea)  Gastric  areas  (areae  gastricae). 

(eb)  Mucous  folds  (plicae  mucosae). 

(ec)  Gastric  jiits  (foveolae  gastricae). 

(ed)  Gastric  lymph-nodules   (noduli  bjmphatici  gastrici). 

With  a  loop  (lens)  look  at  the  openings  of  the  gastric  glands. 

(a)  [Proper]  gastric  glands  (glandulae  gastricae   \^propriac'\). 

(b)  Pyloric  glands  (glandulae  pgloricae) . 

There  are  only  a  few  true  "  cardiac"  glands  in  the  human 
stomach.  (Cf.  Bensley,  E.  R.,  "  The  Cardiac  Glands  of  Mam- 
mals," Am.  J.  Anat.,  Bait.,  1902,  vol.  ii.  p.  105.) 

The  mixed  secretion  of  the  glands  is  called  the  gastric  juice 
{succus  gastricu.s). 

Abdominal  Part  of  Sympathetic  System  (Pars  abdominalis  S.  sym- 
pathici).     (Vide  Toldt,  Fig.   1332.) 

Dissect  out  carefully  the  sympathetic  nerves  and  ganglia  sit- 
uated about  the  coeliac  artery.  Determine  the  course  of  the  dif- 
ferent plexuses  which  surround  the  arteries  given  off  from  the 
main  trunk. 

(a)  Coeliac  plexus  (plexus  coeliacus). 

(b)  Coeliac  ganglia  (ganglia  coeliaea). 
(e)   Phrenic  |ilexus  (/ile.nis  phrenicus). 

(ca)    Phrenic  ganglia   (ganglia  iihrenica). 

(d)  Hepatic  plexus  (ph'.rns  hcpaticiis) . 

(e)  Splenic  ])lexus  ( plcms  lieiialis). 
(/')    Renal  plexus   (jile.riis  rcnalis). 

(g)    Su])rarenal  plexus  (plr.nis  siipnirenalis) . 

(li)    Superior  gastric  plexus  (ple.ms  gaslririis  siijierior) . 

(?)    Inferior  gastric  ]ilexus  (ple.rus  gaslrieiis  inferior). 

The  (wo  latter  have  been  destroyed  in  the  removal  and  dissection 
id'  the  st<i)uacli.  Examine  models  to  detei-niine  their  exact  position 
and  the  nr'teries  that  they  accomiiany. 

Dissect  carerully  the  abdominal  aoita  and  study — 
(j)    Abdominal    aoi'tio    plexus     (plenis    aorlinis    abiloiiiiiialis) .       It    has 
already  been  examined. 
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What  is  the  relation  between  the  ganglia  coeliaca  and  the  Nn. 
splanchuici  majores  ?  What  are  the  lesser  splanchnic  nerve  (N. 
splanchnicus  minor)  and  its  renal  brancli  {ramus  renalis)  1 
These  nerves  are  studied  in  the  upper  part  of  their  course  in 
the  dissection  of  the  thorax. 


EiG.  265. 


Ciirvatura  ventriculi  major 


Extrc-mitas  superior 
Fines  gastnca 


EMrcmitas  inferior 


Hiliis  ill  Ills 
Lieu   u  (  tssi  nils  ( \  ir  ) 
Lif^ameiitum  tjastmliLnaii 

Tlie  spleen  in  coiijiinctioii  with  the  ligamcntiim  gastrolienale.     Seen  from  in  front.     (Aft.jr  Toldt, 
Anat.  Atlas,  Wien,  1900,  2  Allfl.,  p.  4:11,  Fin.  V2:l.) 

Spleen  (Lien).     (Vide  Figs.  261,  263,  265,  and  Spalteholz,  Fig.  587.) 

Remove  the  spleen  from  your  subject.  It  has  alread}'  been 
examined  in  position  in  the  cadaver.  Examine  models  to  deter- 
mine the  exact  position  of  the  organ  in  cadavers  with  the  organs 
hardened  in  situ  and  its  relation  to  vertebrae,  ribs,  and  neighbor- 
ing viscera.    Note  the  following: 

Surfaces. 

(a)  Diaphragmatic  surface  {fades  diaphragmatica). 

(b)  Renal  surface  (fades  roialls). 

(c)  Gastric  surface  {fades  (/astriea). 

Extremities. 

(a)  Superior  extremity   (extremiUis  superior). 

(b)  Inferior  extremity  {e.rtremiUis  inferior). 
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Marghit:. 

(a)  Piistei'idv  iiini'siii   (iiKor/o  j>oslcrior). 

(b)  Antei'iiir  iiiaryin   (niiirijo  itiilfrinr) . 

Note  especially  (lie  ereiiatiuiis  in  this  anterior  border.  It  is 
often  let'ei'red  to  as  the  ' 'niaigd  erenatns."  These  erenations 
are  ot  importance,  as  they  enable  tlie  clinician  to  differentiate 
between  enlargement  (jf  the  spleen  and  of  the  Iddney.  The 
rounded  prominence  separating'  the  gastric  and  renal  surfaces 
is  sometimes  described  as  the  margo  intermedius. 

Examine  the  liilus  of  the  spleen  (Jiilus  lienis). 

Four  hiyers  of  peritoneum  will  be  found  at  the  hilus.  The 
two  anterior  layers  are  derived  from  the  ligamentum  gastro- 
lienale,  while  the  two  posterior  layei's  are  derived  from  the  liga- 
mentum pancreaticolieuale.  Determine  from  which  peritoneal 
sac  each  layer  of  this  peritoneum  is  derived,  noting  tliat  the 
relation  is  the  same  as  found  in  the  omentum  majus.  Between 
the  two  layers  of  the  ligamentum  pancreaticolienale  will  be  found 
the  tail  of  the  pancreas  and  the  sjolenic  vessels. 

Incise  the  spleen  and  examine — 

(a)  Serous  coat  (tunica  serosa). 

(b)  Albugineous  coat   (tunica  albuginea). 

(c)  Splenic  pulp  (piilpa  lienis). 

(d)  Splenic  rami  of  splenic  artery   (rami  lienaJes  [arteriae  Uenalis]). 

(e)  Splenic  lymph-nodules   (noduli  lymphatici  lienales   [Malpighii])    (0. 

T.  Malpigbian  corpuscles). 

Instructive  jjictures  of  the  splenic  framework  can  be  obtained 
by  allowing  the  organ  to  decompose  ])artially  and  then  washing 
out  the  pulp  and  Ijlood  and  drying  by  inflation  through  one  of  the 
veins. 

What  is  an  accessory  spleen  (lien  acccssoriiis)!  How  many 
of  tliese  may  be  found,  and  where  are  tliey  generally  located? 

Eeview  the  development  of  the  syileen  and  its  relation  to  the 
mesogastrium  posterius. 

Liver  (Hepar).     (Vide  Figs.  266,  267,  and  Spalteholz,  Figs.  579-581.) 

Review  the  develo])ment  of  the  liver.  Its  position  in  the 
cadaver  has  already  been  studied.  Use  models  to  determine  its 
exact  relations,  foiiii,  and  ]iosition  in  a  hardened  body.  Remove 
the  liver  from  the  abdominal  cavity.  Cut  througli  the  liga- 
mentum teres  and  ligamentum  falciforme.  Divide  the  triangular 
ligaments  on  eacli  side  and  the  u])])er  layei-  of  the  coronary  liga- 
ment.   Separate  the  ]iosterior  surface  of  the  liver  from  the  dia- 
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phragm  by  blunt  dissection,  noting  the  amount  of  areolar  tissue. 
Next  divide  the  vena  cava  inferior  and  the  lower  layer  of  the 
coronary  ligament.  The  inferior  vena  cava  must  be  divided  a 
second  time  at  the  point  where  it  first  comes  in  contact  with  this 
viscus  before  the  liver  can  be  removed  from  the  abdominal  cavity. 

Lobes. 

(a)    Right  lobe  of  liver  (lohus  hepatis  dexter). 
(6)   Quadrate  lobe  (lobus  quadratua). 

(c)  Caudate  lobe  (lobus  caudatus  [S'2ngeU]). 

(ca)  Papillary  process  (processus  papillaris). 

(cb)  Caudate  process  (processus  caudatus). 

(d)  Left  lobe  of  liver  (lobus  hepatis  sinister). 

Fio.  266. 

Vv.  hepaticae 
Vena  cava  iiif 

Lig.  ven.  [Arantii] 


Li)^.  teruw  hupat 


Ductu.s  hc'ljat. 


The  liver,  from  behind  and  below.     (From  Gegenbaur,  Lehrb.  der  Aiiat.  des  llensch,,  Leipzig, 
1S99,  7  Aufl.,  Bd.  ii.  p.  75,  Fig.  lUl.) 

Surfaces. 

(a)  Superior  surface  (fades  superior). 

(b)  Posterior  surface  (fades  posterior). 

(c)  Inferior  surface  (fades  inferior). 

Ligaments. 

(a)  Round  ligament  of  liver  (ligatnentum  teres  hepatis). 

(b)  Venous  ligament  (ligamentum  venosum  \^Arantii"\) . 

(c)  Falciform  ligament  (ligamentum  falciforme  hepatis). 

(d)  Coi'onaiy  ligament   (ligamentum  coronarium  hepatis). 

(e)  Right  triangular  ligament  (ligamentum  triangulare  dextrum). 

(f)  Left  triangular  ligament   (ligamentum  triangulare  sinistrum). 
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Impressions. 

{a)  Cardiac  impression    (impressio  cardiaca). 

(b)  Oesiiphageal  iiiipression  {impiressio  oesopliagea). 

((■)  (_iastric  impression  (impn'ssio  gastrica). 

(d)  Duodenal  impression   {iiiiptrcssio  duodenalis). 

(e)  Colic  impression  {iiiii>rcssio  colica). 
(/')  Renal  impression   { intjircssio  renalis). 

([/)  Suprarenal  impression  (impressio  suprarenalis). 

Fid.  267. 


sinus  jilirclil' 
costal  is 


DiaphraKUi 


Pulmo 


Sinus  phrenieo- 
costali.s 


--is--    Lig.  coronarium 


^jf--  Kt  n  (dexter) 


r'olini  ti  ilis^ 


Sagittal  .sf'ctiiai    tliron^'li  tlie  liver.      The  seetinii  passes  Ihrrai^^h  (he  re^n'e  hypochondriaca  dextra. 
(From  I'oirier  et  (Jharriy,  Traite  d'Aiiat.  hum.,  I'aris,  I'JOl,  ^  ed.,  t.  i\.  p.  711,  Fig.  367.) 


Fossae. 

(a)  Right  sagittal  fossa  (fossa  sae/ittalis  de.rfra). 

(aa)    Fossa  for  gall-bladder  (fossa  vesicae  felleae). 
(ah)    Fossa  for  \'ena  cava  (fossa  venae  eaeae). 

(b)  Left  sagittal  I'ossa   (fossa  tiafjilUilis  siiiislra). 

(ha)    Fossa  foi-  umhilical  vein   (fossa  reiiae  iiiiihilicalis). 
(bh)   Fossa  for  venous  duct  (fossa  dnelus  ecnosi). 


Examine  also — 

(a)  Anterior  margin   (  niarr/o  aiilrrior). 

(h)  Oiiienlal  tuber  (lithir  oiiienl(ih'). 

((■}  liiibilical  notcli   (iioisii  ra  miihllieaJis). 

(d)  l^'ibroiis  ap|)emli.\  of  li\'er   (appemii.r  /ihrosns  hepatis). 
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Make  several  incisions  in  tlie  liver  from  right  to  left.  Do  not 
injure  the  gall-bladder.  Examine  first  with  naked  eye  and  then 
with  a  loop — 

(a)   Lobules  of  liver  (lobuli  hepalis). 

(6)    Fibrous  capsule  of  Glisson  {capsula  fibrosa  [Glissoni]). 

(c)  Interlobular  arteries  (rami  arteriosi  interlobulares). 

(d)  Interlobular  veius  {venae  interlobulares) . 

(e)  t'entral  veins  (venae  centrales). 

How  can  you  differentiate  (d)  and  (e)  from  each  other? 
(/')    Bile-ducts  (ductus  biliferi)    (0.  T.  bile  canaliculi). 
(g)    Interlobular  ducts  (ductus  interlobulares). 

What  are  costal  and  diaphragmatic  sulci  in  the  liver  ?  What 
is  the  general  direction  of  these,  when  present  ?  Wliat  is  a 
"  Riedel's  lobe"  in  the  liver? 

Note  the  exact  peritoneal  relations,  determining  how  much 
of  the  liver  is  not  covered  by  peritoneum. 

Gall-bladder  (Vesica  fellea). 
Study — 

(a)  Fundus  of  gall-bladder  (fundus  vesicae  felleae). 

(b)  Body  of  gall-bladder  (corpus  vesicae  felleae). 

(c)  Neck  of  gall-bladder  (collum  vesicae  felleae). 

Is  the  gall-l)ladder  completeljf  covered  by  peritoneum? 

Open  the  gall-bladder  and  dissect  out  the  following  coats: 

(a)  Serous  coat  (tunica  serosa  vesicae  felleae). 

(b)  Muscular  coat  (tunica  muscularis  vesicae  felleae). 

(c)  Mucous  coat  (tunica  mucosa  vesicae  felleae). 

(ca)    Folds  of  mucous  coat  (plicae  tunieae  mucosa  vesicae  felleae). 

Note  the  relation  of  the  cystic  duct  to  the  gall-bladder.  Open 
it  and  study  the  spiral  valve  of  Heister  ( valvitla  spiralis  [Heis- 
teri]).  How  far  does  it  extend  in  your  subject?  What  coats 
take  part  in  the  formation  of  this  valve  ?  In  the  biliary  mucous 
membrane  look  for  glands  (Gl.  mucosae  biliosae). 


UROPOETIC  ORGANS  (ORGAN A    UROPOETICA). 

These  include  the  kidney  {ren),  ureter,  and  urinary  bladder 
{vesica  urinaria).  Sometimes  the  suprarenal  gland  [Gl.  snpra- 
renalis)  is  classed  here,  but  proljably  incorrectly. 
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Kidney  (Ren).     (Vide  Fig.  271,  and  Spalteholz,  Figs.  634-636.) 

Study  the  exact  relation  of  tlie  kidneys  to  tlie  vertebrae,  the 
psoas  and  quadratus  lumboruni  muscles,  the  twelfth  rib,  and 
the  crest  of  the  ilium.  Which  Ividney  is  the  lower?  How  do  you 
account  for  this  low  position?  Note  the  relation  of  the  right 
kidney  to  the  liver,  tlie  duodenum,  and  the  flexura  coli  dextra, 
and  the  relation  of  the  left  kidney  to  the  pancreas,  the  stomach, 
the  spleen,  and  the  flexura  coli  sinistra. 

Direction  and  Orienlation. 

The  kidney  is  not  vertically  placed.  Its  axis  is  directed  obliquely 
downward  and  laterahvard.  The  superior  extremity  approaches  the 
median  line.  The  anterior  surface  is  directed  laterahvard  and  the  pos- 
terior medialward. 

Perirenal  Fascia.     (Figs.  20S  and  269.)' 

(a)  Retrorenal  layer. 

This  layer  of  fascia  is  found  between  the  posterior  surface  of 
the  kidney  and  the  aponeurosis  of  the  quadratus  lumborum 
muscle.  It  covers  the  sheath  of  the  psoas  muscle,  reinforcing  it, 
and  is  attached  to  the  vertebrae  and  inter\'ertebral  disks,  medial 
to  the  attachment  of  the  psoas.  It  does  not  become  continuous 
with  the  corresponding  fascia  of  the  opposite  side. 

(b)  Prerenal  fascia. 

This  layer  of  fascia  follows  closely  the  reflections  of  the  peri- 
toneum about  the  kidneys.  It  passes  in  front  of  each  kidney 
and  its  corresponding  pedicle,  the  aorta  and  inferior  vena  cava, 
to  become  continuous  with  the  corresponding  fascia  of  the  oppo- 
site side. 

If  these  two  fasciae  are  traced  longitudinally,  they  will  be 
found  to  fuse  above  and  become  attached  to  the  diaphragm. 
Below,  fusion  does  not  occur;  the  anterior  layer  follows  the 
reflections  of  the  peritoneum,  while  the  posterior  layer  divides 
into  several  lamellae  which  fuse  with  the  cellular  tissue  of  the 
iliac  fossa. 


Vessels  of  the  Kidney. 

In  injected  specimens  stud}' — 

Arteries  of  Kidnei/   (Arleriae  renalcs). 

(a)    Interlobar  arteries  of  kidney  (Aa.  interlohares  renis). 

(aa)   Arciform  arteries  or  renal  arches  {Aa.  arciformes). 
iab)   Intej-lobular  arteries  (Aa.  interlolnihires) . 


'  Pcir  a  desei'iplion  of  the  |ierineal  fascia,  consult  "The  Present  Conception 
of  tli(.'  I^eiiiieal  Fascia  and  its  liole  in  Fixalion  of  the  Kidney,"  by  D.  D. 
Lewis,  in  .lour.  Anicr.  Med.  Assoc.,  vol.  xiii.  p.  701. 
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Rc'trorenal  fascial- 
layer 


The  perirenal  fascia,  comprisinj,^  tlio  two  layers,  prerenal 
and  retrorenal.  (After  Poirier  et  Charpy,  Traite  d'Anat. 
hum.,  Paris,  1901,  2  ed.,  t.  v.  p.  10,  Fig.  6.) 


DiaphragXQ) 


Glandtila  siifr 
renalis 


Pvon- 


Rotrorenal  . 

layer  of 

fascia 


Prerenal  lajer, 
of  fascia 


The  perirenal  fascia  as  seen 
in  a  longitudinal  section  of  the 
kidney.  Diagranunatic.  (After 
Poirier  et  Charpy,  Trait(^  d'Anat. 
hum.,  Paris,  1901,  2  ed.,  t.  v.  p.  11, 
Fig.  7.) 


Fig.  260. 


Int.  colon 


Peritonaeum  parietale 
Prerenal  fascia 
Retrorenal  fascia 


B 


Int.  colon 


Mesocolon 


The  formation  of  the  "fascia  of  Toldt."  Tlie  colon  being  pushed  into  the  posterolateral  part  of 
the  abdominal  cavity,  [B)  has  its  mesocolon  brought  into  contact  with  the  posterior  abdominal  wall 
■with  the  peritoneum  of  which  it  fuses  as  indicated  by  the  shading.  (After  Poirier  et  Charpy,  Trait6 
d'Anat.  hum.,  Paris,  1901,  t.  v.  p.  12,  Figs.  8  and  9.) 
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{aha)    jVfferoiit  vessel   (  ras  affcrens). 
iatili)    Effereiil  \'essel  (caself'erens). 

(ac)  Capsular  braiielies  (rami  capsulares). 

(ad)  Siraiylit  artei'inles  (artcrioJae  rectae). 

(ae)  Nutrient    arteiies    of    renal    pelvis     (Aa.    nutricae    pelvis 

rciialis ) . 

Veins  of  Kiiliii-ji   (]'i'iiar  rriuilis). 

(a)    Intei'lobar  veins  (]'v.  iiihrlobarcs) . 

(aa)   Areil'iii'in  veins  (I'r.  arviformcs) . 
(ah)    Interlobular  \enis  (  Ur.  iiilriiobulares). 

(ac)  Straight  venules  (cenuluc  rectae). 

(ad)  Stellate  \-eiiis   [reiiae  slellalac)    (O.  T.  veins  of  Verlieyn). 

Examine  con-osion  prei^arations  of  the  renal  blood-vessels  in 
the  anatomical  mnseum. 

Examine  the  adipose  capsule  (capsula  adiposa).  Does  it 
assist  in  maintaining  the  organ  in  position  ?  What  is  the  "  para- 
renal adipose  body"  of  Gerota  ? 

Cut  the  bloo(bvessels  and  ureter  some  distance  from  the  kid- 
ney and  examine — 

(a)  Lateral  nuirgin   (margo  Jalrralis). 

(b)  Medial  margin   {margo  mcilialis), 

(ba)  Renal  hilus  (liihis  rcnalis). 

(bb)  Renal  sinus  {sinus  rcnalis). 

(c)  Anterior  surface   (fades  aiilcrior). 

(d)  Posterior  surface  (facics  jxisterior) . 

{e)  Superior  extreniily    (e.rtremitas  superior). 

(f)  Inferior  extreiuity  (exircmilas  inferior). 

(g)  Muscular  inipressioii   (imprcssio  niuscularis). 
(h)  Hepatic  inijiression  (imprcssio  liepalica). 

(i)    Cxastrie  ini]iression   (imprcssio  gastrica). 

Incise  tlie  Ividney  along  its  lateral  margin,  cutting  through 
its  fibrous  capsule  (tunica  fiJirn.sa).  Does  it  strip  readily  from 
the  surface  of  the  kidney?  What  is  the  muscular  tunic  [tunica 
inu.'<culari.'^)  ? 

Divide  the  kidney  into  two  svmmetrical  halves.  (Cf.  Spalte- 
Stud>-— 

(a)  Cortical  substance  (siibslfnilia  corlii-alis) . 

(J/)  Medullary  substance   {siilislanl in  mcdiillaris). 

(<■}  Renal  lobes   (lobi  reiialcs)    {().  T.  rcniculi). 

(d)  Renal   pyramids   (piiramidcs  rcnaies   {'Maliiigliii]) . 

(e)  I'ase  of  pyramid    (basis  pgramidis) . 
(/')  lienal  iiapillac   (papilhw  rcntdcs). 
(g)  Papillary   rm-amina   (foramiiui  pajiiUaria). 
ill)  Renal  <Milimins  {e<dii)iinac  rciiidcs  \Iiertini^). 
(i)  Cortical  lol)ules  (lidiuli  corlie((lcs). 
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(ia)   Radiate  part  {2}ars  radiala  [processus  Ferreini])  (0.  T.  pyra- 
mid of  Eerrein). 

(ib)    Convoluted  part  (2Mrs  convoluta)   (0.  T.  labyrinth), 
(i)    Renal  corpuscles  (corpuscula  renis  [Malpighii]). 

(ja)    Glomeruli. 

(jaa)    Capsula  glomeruli. 
(k)   Renal  pelvis  {pelvis  renalis).     (Fig.  270.) 
(0    Renal  calyces  (calyces  renales). 

{la)   Greater  renal  calyces  {calyces  renales  majores). 

{lb)   Smaller  renal  calyces  {calyces  renales  minores). 
(to)  Glands  of  renal  pelvis  {Gl.  pelvis  renalis). 

How  can  you  determine  to  which  side  each  kidney  belongs? 

Suprarenal   Glands   (Glandulae  suprarenales).      (Vide   Fig.   271,  and 
Spalteholz,  Fig.  644.)^ 

Study— 

(a)  Hilus  of  suprarenal  gland  {hiliis  glandulae  suprarenalis). 

{b)  Anterior  surface  {fades  anterior). 

(c)  Posterior  surface  (fades  posterior). 

(d)  Base  of  suprarenal  gland  (basis  glandulae  suprarenalis). 

(e)  Apex  of  the  right  suprarenal  (apex  suprarenalis  [Gl.  dextrae]). 

(f)  Superior  margin  (margo  superior). 

(g)  Medial  margin  (margo  medialis). 

Cut  througlt  the  suprarenal  gland  and  study  the  general  char- 
acteristics of — 

(a)  Cortical  substance  (substantia  corticalis). 

(b)  Medullary  substance  (substantia  medullaris). 

Observe  tlie  central  vein  {vena  centralis). 

Wliat  are  accessory  suprarenal  glands  {Gl.  suprarenales  ac- 
cessoriae) ,  and  where  are  they  most  frequently  situated?  Are 
l^ortions  of  the  suprarenal  glands  ever  found  in  the  kidney 
substance  ? 

Ureter. 

Trace  the  ureter  downward  into  the  pelvis.  It  is  divisible 
into  an  abdominal  part  {pars  abdorninalis)  and  a  pelvic  part 
{pars  pelvina).  Study  the  exact  relations  of  the  abdominal  part. 
The  pelvic  division  will  be  studied  later  during  the  dissection  of 
the  pelvic  viscera. 

'  Consult  "  Blood-vessels,  Angiogenesis,  Organogenesis,  Reticulum,  and  His- 
tology of  the  Adrenal,"  by  J.  M.  Flint,  in  Contributions  to  the  Sci.  of  Med.  by 
the  pupils  of  Wni.  H.  Welch,  Baltimore,  1900. 
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Casts  of  the  calicos  rcnalos,  pelvis  rcriulis,  jind  ureter  ( I'oirier),    ( From  Poirier  ct  Charpy,  Traite  d'Anat. 
hum.,  I'aris,  I'JUl,  t,  v.  p.  07,  Ki{,'.  47.) 
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Excise  a  portion  of  the  abdominal  part  of  tlie  ureter.    Make 
a  dissection  of  its  different  coats,  using  a  loop. 

(a)  Adventitious  coat   (tunica  adventitia). 

(b)  Muscular  coat   {tunica  muscularis). 

(ba)   External  layer  {stratum  externum), 
{bb)   Middle  layer  {stratum  medium), 
{be)    Internal  layer  {stratum  internum) . 

(c)  Mucous  coat  {tunica  mucosa). 

(ca)    Mucous  glands  of  ureter  {Gl.  mucosae  ureteris). 


MUSCLES,  VESSELS,  AND  NEEVES. 
Diaphragm  (Diaphragma). 

Strip  the  peritoneum  from  the  under  surface  of  the  dia- 
phragm, preserving  carefully  tlie  vessels  and  nerves  which 
ramify  on  its  under  surface.  Review  the  development  of  the 
diaphragm.  How  do  you  explain  a  partial  innervation  by  a 
cervical  nerve?  Make  a  careful  study  of  the  architecture  of  tliis 
muscle,  noticing  carefully  the  form,  position,  origin,  insertion, 
and  action  of  its  different  parts.    (Vide  Spalteholz,  Fig.  314.) 

(o)   Lumbar  part  {pars  lumbalis). 

{aa)   Medial  crus  {crus  mediale). 

{ab)    Intermediate  crus  {crus  intermedium).  , 

{ac)  Lateral  crus  {crus  laterale). 
(&)   Costal  part  {pars  costalis). 
(c)   Sternal  part  {pars  sternalis). 
{d)   Aortic  opening  {hiatus  aorticus). 
{e)   Oesophageal  opening  {hiatus  oesophageus). 
{f)   Central  tendon  {centrum  tendineum). 
(g)    Opening  for  vena  cava  {foramen  venae  cavae). 
{h)   Medial    lumbocostal    arch    {arcus    lumbocostalis    medialis    [Halleri]) 

(0.  T.  ligamentum  arcuatum  internum), 
(i)    Lateral    lumbocostal    arch    {arcus   lumbocostalis    lateralis    [Ilalleri]) 

(O.  T.  ligamentum  arcuatum  externum). 

Examine  the  structures  passing  through  the  hiatus  oesopha- 
geus, the  liiatus  aorticus,  and  the  foramen  venae  cavae.  What  is 
the  weak  spot  of  the  diaphragm?    Where  is  Larrey's  space? 

Abdominal  Aorta  and  Inferior  Vena  Cava.     (Vide  Spalteholz,  Figs. 
463.  499-) 
Clean  these  two  vessels,  avoiding  injury  to  the  truncus  sym- 
pathicus.     The  branches  of  the  aorta  will  not  be  given  in  detail 
where  they  have  already  been  met  with  in  earlier  dissections. 
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Fig.  271. 


Rami  suprarenales  suporiores      V.  cava  iiilVrior 


A.  phrenii-a  inferior  sinistra 
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A.  sujtran  n  ilis 

media 
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A.  ciroumflc  \a 
ilium  protuiiJa 
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of  the  A.  renalis 
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superior 
■V  mescnteriea  inferior 

Vnrta  alidominalis 
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\   iliaca  communis 


A.  saoralis  media 
A.  hypogastrioa 
V.  iliaea  externa 

Duciiis  rJcfnms 

A.  ppcrmatiea 

extiTua 
A.  te:5tieularis 

-V.  femoralis 

A.  femoralis 
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iHin    t     I  /in  ill 
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The  j,ariet;il  and  the  |,;iifed  visceral  hranehes  of  the  abdominal  aorta.  Tlie  abdominal  viseora  have 
been  removed  bm'k  to  lln'  .-i.li.'en,  kidney,  ;in<l  supramnals.  The  medial  surface  of  tlie  rij,dil  testis  has 
been  laid  bare  (o  show  Ihe  entraix-e  of  Ibe  A.  lestieuhiris.  The  left  testis  has  been  turned  mediahvard 
to  show  tli'>  terininiil  braiichinK  of  tbi'  A.  spermaticn.  interna  on  the  tunica  vai,nnalis  communis  and 
between    the   binidles  o)    tile   M.   ereiiiaster.     (After  Toldt,   Anat.    Atlas,    Wien,    I'JUO,    1   AuQ.,    p.   580, 
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Abdominal  Aorta  (Aorta  abdominalis).     (Fig.  271.) 

(a)  Parietal  bi'anehes  (rami  parietales). 

(aa)    liif'eiior  plueiiio  arteiy   (A.  pUrenica  inferior). 

(aaa)    Superior  suprarenal  branches   (ra-nu  suprarenales 
superiores) . 
{ah)   Lumbar   arteries    (Aa.    lumhales).      These   run    behind   the 
truucus   sympathious. 
(aha)    Dorsal  branch    (ramus  dorsalis). 
(ahb)    Spinal  branch  (ramus  spinalis) . 
(ac)   Middle  sacral  artery  (^1.  sacralis  media). 

(aca)  Lowest  lumbar  artei-y  (A.  lumbalis  ima). 

(acb)  Coccygeal  skein  (glomus  coccyijeitm). 

(b)  Visceral  branches  (rami  viscerales). 

(ha)    Coeliac  artery  (A.  coeliaca). 

(baa)    Left  gastric  artery   (A.  gastrica  sinistra). 

(bah)   Hepatic  artery  (A.  liepjatiea) . 

(bac)    Splenic  artery   (A.  lienalis). 
(hb)   Superior  mesenteric  artery   (A.  mesenterica  superior). 
(be)   Inferior  mesenteric  artery  (A.  mesenterica  inferior). 

(bd)  Middle  suprarenal  artery   (A.  suprarenalis  media)    (0.  T. 

middle  capsular  artery). 

(be)  Renal  artery  (xl.  renalis). 

(hea)    Inferior  suprarenal  artery   (^1.  suprarenalis  infe- 
rior). 

(bf)  Internal  spermatic 'artery  (A.  spermatira  interna). 

(1)  Testiaular  arteiy  (A.  testicularis)  (in  the  male). 

(2)  Ovarian  artery  (A.  ovarica)    (in  the  female). 
Notice  the  levels  at  which  these  arteries  are  given  off  and  their  rela- 
tion to  the  vertebrae.    Do  you  find  any  evidences  of  the  segmental  origin 
of  the  aorta? 

Inferior  Vena  Cava  (Vena  cava  inferior). 

(a)  Pai'ietal  roots  (radices  parietales) . 

(aa)  Inferior  phrenic  vein  (V.  phrenica  inferior). 

(ab)  Lumbar  veins  (Vv.  lumbales). 

(b)  Visceral  roots   (radices  viscerales). 

(ba)  Hepatic  veins  (Vv.  hepaticae). 

(bb)  Renal  veins  (T'ti.  renales). 

(he)  Suprarenal  veins  (Vv.  suprarenales). 

(bd)  Spermatic  vein  (V.  spermatica). 

(be)  Testicular  vein  (V.  testicularis). 

(bf)  Ovarian  vein  (V.  ovarica). 

(bg)  Pampiniform  plexus  (plexus  pampiniformis). 

Note  the  division  of  tlie  abdominal  aorta  into  the 

Common  Iliac  Arteries  (Aa.  iliacae  communes). 

At  what  level  does  this  bifurcation  occur!  Note  the  general 
direction  of  the  artery  and  its  length.  What  is  the  relation  of 
each  coinmon  iliac  artery  to  the  intestinum  tenue,  the  sympa- 
thetic nerves  connecting  the  plexus  aorticus  abdominalis,  and 

33 
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the  plexus  liypogastrieus  and  tlie  ureter?  Wliat  relation  does 
the  A.  haemorrlioidalis  su|)erior  bear  to  tlie  artery  of  the  left 
side?  Note  that  the  comnmn  iliac  artery  bifurcates  below  (vide 
Fig.  ■2Sb)  into— 

(a)   Hypogastric  artery   (^1.   hi/pogaslrica)    (0.   T.  internal  iliac).     The 
branches  of  this  ailery  will  be  studied  when  the  pelvis  is  dissected. 
(&)   External  iliac  arteiy  (A.  iliaca  externa). 

(ba)  Interior  epigastric   artery    (^i.   epir/astriea   inferior)    (0.   T. 

deep   epigastric). 
(baa)    Pnhic  l)ranch  [ramus  piihirtis). 

(1)    Obturator  branch  (ramus  obturatorius). 
(hub)    External  spermatic  artery   (A.  spermatica  externa) 

( O.  T.  cremasteric)    (in  the  male). 
(bac)   Arteiy  of  round  ligament  (A.  Lig.  teretis  uteri)   (in 

the  female). 

(bb)  Deep  circumflex  iliac  artery  (A.  circitmflexa  ilium  profunda). 

Common  Iliac  Veins   (Vv.  iliacae  communes). 

(a)  External  iliac  veins  {Vv.  iliaca  externa). 

(aa)  Inferior  epigastric  vein  (V.  epigastrica  inferior). 

(ab)  Deep  circumflex  iliac  vein  (  V.  circumflexa  ilium  profunda). 

(b)  Hypogastric  vein  ( F.  liypogastrica)   (0.  T.  internal  iliac  vein). 

Dissect  out  at  this  stage  the — 
(ba)   Iliolumbar  vein  (V.  iliolumbaUs). 

The  middle  sacral  vein  (F.  sacralis  media)  will  be  found 
emptying  into  the  left  common  iliac  vein.  Other  branches  of 
the  hypogastric  vein  may  be  worked  out  later  when  the  pelvis 
is  dissected. 

Lymphatics. 

Dissect  out  the  different  Ijaiiph-glands;  also  the  lymph- 
trunks  (fritiiri  lumhak's,  truncus  intestitialis),  which  empty  into 
the  dilated  beginning  of  the  ductus  thoracicus.  This  dilatation 
is  known  as  the  chyle-cistern  (cisterna  chyli)  (0.  T.  receptacu- 
lum  chyli).  (Vide  Fig.  249.)  Look  for  it  between  the  aorta 
abdominalis  and  the  cms  mediale  of  the  diaphragm  on  the  right 
side. 

Examine  the  following: 

Liimph-fitayids. 

(a)    Iliac    (IgmpiiofiUnuhtlae  iliacar). 

(Ii)    Coeliac   {Igiii /iliDi/lninhihir  cncliai-ae). 

ie)    Lunil)ar   (lipii iiluighnKiular  lumbales). 

Lym  p)}i-plexuses. 

(a)   External  iliac   (plexus  \lirmpli/it ieus]  iliaeus  exierniis). 
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(b)  Coeliae  (plexus  [lymphatims]  coeliacus). 

(c)  Lumbar  [plexus  [lymphaticus]  lumbalis). 

(d)  Aortic  (plexus  [lyinphuticus]  aorticus). 

Azygos  and  Hemiazygos  Veins  (V.  azygos  and  V.  hemiazygos). 

Study  the  abdominal  tributaries  of  tliese  veins.  (Cf.  Spalte- 
holz,  Fig.  495.)  Examine  especially  the  ascending  lumbar  vein 
(F.  lumbalis  ascendens) . 


NERVES   IN   THE    ABDOMEN. 

Abdominal  Part  of  Sympathetic  Trunk  (Truncus  sympathicus,  pars 
abdominalis).     (Vide  Toldt,  Fig.   1327.) 

Study  the  position  of  the  truncus  sympathicus  in  the  abdo- 
men. Determine  its  relation  to  the  lumbar  vessels  and  inferior 
vena  cava.  Examine  the  lumbar  ganglia  {ganglia  lumhalia). 
Whither  do  the  lateral  and  medial  branches  from  these  ganglia 
go?  Review  the  general  disposition  of  the  systema  nervorum 
sympathicum.  What  are  the  rami  communicantes ,  and  in  what 
relation  do  they  stand  to  the  spinal  nerves  1 

Lumbar  Plexus  (Plexus  lumbalis).     (Figs.  272  and  273.) 

Remove  by  blunt  dissection  the  M.  psoas  major  and  expose 
the  lumbar  plexus,  preserving  carefully  the  nerves  derived  from 

it.    (Cf.  Toldt,  Fig.  1327.)     Study— 

(a)   Muscular  branches  (rami  musculares) . 

(6)   Iliohypogastric  nerve  (N.  iliohypogastricus). 

(ba)  Muscular  rami  (rami  musculares) . 

(bb)  Lateral  cutaneous  ramus  (R.  cutaneus  lateralis), 
(be)   Anterior  cutaneous  ramus  (R.  eutaneus  anterior). 

(c)  Ilio-inguinal  nerve  (TV.  ilio-inguinalis). 

(ca)  Muscular  branches  (rami  musculares). 

(cb)  Anterior  scrotal  nerves  (Nn.  scrotales  anteriores) . 
or  Anterior  labial  nerves  (Nn.  labiales  anteriores). 

(d)  Genitofemoral  nerve  (N.  yenitofemoralis)   (O.  T.  genitocrural). 

(da)  Lumbo-inguinal  nerve    (N.   lumbo-inguinalis)    (0.   T.   crural 

branch ) . 

(db)  External  spermatic  nerve   (N.  spermaticus  externus)    (0.  T. 

genital  branch). 

(e)  Lateral  cutaneous  nerve  of  thigh  (N.  cutaneus  femoris  lateralis)   (0. 

T.  external  cutaneous). 
(/)   Obturator  nen'e  (TV.  obturatorius). 

(fa)  Anterior  branch  (ramus  anterior). 

(fb)  Posterior  branch  (ramus  posterior). 
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Fig.  272. 
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The  nerves  from  the  plexus  Uimbalis.     (Tlio  N.  ilio-inguinalis  has  been  cut  off  just  above  the  anterior 
superior  iliac  spine. )     ( Ait.L-r  Toldt,  Ariat.  Atlas,   Wien,  1903,  13  Aua.,  p.  837,  Fig.  1273.) 
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Th  xii 


Plexus  lumbosaeralis,  including  the  plexus  lumbalis,  the  plexus  sacralis,  and  the  plexus  pudendus. 

Ventral  aspect. 
rZ,  ramus  cutaneus  lateralis  of  the  N.  subcostalis ;  ih,  N.  iliohypogastricus ;  ri,  its  ramus  iliacus ;  ii, 
N.  ilio-inguinalis ;  ql,  nerve  for  quadra tus  lumborum  ;  sf,  N.  spermnticus  extemus;  U,  N.  lumbo-ingui- 
nalis;  p,  ramus  muscularis  to  M.  psoas;  cl,  N.  cutaneus  femoris  lateralis;  i,  ramus  muscularis  to  M. 
iliacus ;  ip,  ramus  muscularis  to  M.  iliopsoas  ;  Oi\  N.  fcmoralis ;  oa,  N.  obturatorius  aecessorius ;  o,  N. 
obturatorius ;  gs,  N.  glutaeus  superior ;  pi,  ramus  muscularis  to  M.  piriformis  ;  Pf ,  N.  peronaeus ;  (li,  N. 
glutaeus  inferior  ;  Ti,  N.  tibialis ;  fi,  rami  mtisculares  to  Mm.  flexores  cruris ;  q,  ramus  muscularis  to  M. 
quadratus  femoris  and  M.  gemellus  inferior ;  oi,  ramus  muscularis  to  M.  obturator  internus  and  M. 
gemellus  superior ;  ep,  N.  cutaneus  femoris  po.sterior ;  cm,  N.  cut.  clun.  inf.  medialis  (N.  perforans  lig. 
tuberoso-sacrum)  ;  pu,  N.  pudendus ;  /i,  N.'haemorrhoidalis  ext. ;  I,  ramus  muscularis  to  M.  levator  ani ; 
c,  ramus  muscularis  to  M.  coccygeus ;  a,  b,  Nn.  anococcygei.  (After  P.  Eisler,  taken  from  Eauber's 
liChrbuch  der  Anatomic  des  Menscben.) 


(g)  Femoral  nerve  (A'",  femoralis). 

(ga)  Anterior  cutaneous  branches  {rami  cutanei  anteriores) . 

(gb)  Muscular  branches  {rami  musculares) . 
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(gc)    Saphenous  nerve   (N.  saplirnus). 

Its  branches  ai-e  studied  in  the  dissection  of  the  lower 
cxti'emity. 

What  is  the  lumbosacral  trunk  (tnincus  lumbosacralls)  (0. 
T.  lumbosacral  cord),  and  what  nerves  unite  to  form  it  I  What 
rami  anteriores  of  spinal  nerves  unite  to  form  tlie  lumbar 
plexus  ?  ^ 

FASCIA    AND    MUSCLES. 

Cut  through  the  aorta  and  vena  cava  inferior  at  the  level  of 
the  bifurcation  of  the  aorta.  Separate  the  pelvis  from  the  rest 
of  the  trunk  at  the  level  of  the  disk  between  the  third  and  fourth 
lumbar  vertebrae. 

Iliac  Fascia  (Fascia  iliaca).     (Vide  Spalteholz,  Fig.  370.) 

Note  the  relation  of  this  fascia  to  the  M.  iliopsoas,  the  lumbar 
vertebrae,  the  crista  iliaca,  and  medially  to  the  pelvic  fascia 
{fascia  pelvis).  Show  that  these  two  fasciae  are  continuous. 
Determine  the  line  of  attachment  of  the  fascia  to  Poupart's  liga- 
ment (liganientum  inguinale.  [Pou-parti])  and  trace  it  down- 
ward to  the  eminentia  iliopectinea.  What  are  the  fascia  iliopec- 
tinca,  lacuna  muscidorum  and  lacuna  vasorumf  (Vide  Fig.  58.) 
What  is  the  relation  of  this  fascia  to  the  femoral  vessels? 
Locate  at  this  stage  of  your  dissection  the  annulus  fernoralis, 
and,  if  possible,  its  septum  {septum  femorale  [Clocpteti]).  From 
what  fascia  is  this  septum  derived!  Dissect  out  the  lymph-nodes 
of  Rosenmiiller.  Determine  their  exact  ]>osition  and  communi- 
cations. Dissect  out  the  fascia  covering  the  M.  quadratus  lum- 
borum,  noting  its  exact  attachments  and  general  disposition. 

Muscles  at  the  Back  of  the  Abdomen. 

Clean  the  following  muscles,  noting  the  exact  form,  position, 
origin,  insertion,  action,  and  innervation  of  each.  Avoid  the 
sympathetic  cord  found  medial  from  tlie  iliopsoas  muscle,  also 
the  nerves  of  the  lumbar  ])lexus,  which  may  be  readily  seen,  and 
take  care  not  to  destroy  the  iliac  fascia  as  it  passes  into  the 
fascia  pelvis. 

(a)    Quadi-a(c  muscle  of  the  loins  (71/.  qiuuh-atus  Imnhorum). 
(h)   Ilio])soaK  muscle  (31.  ilio/isnas) . 

(hii)    (Ij-eater  psoas  (71/.  psiias  iiinjor). 

(I>h)    Lesser  ]is(>as  (.1/.  ]is<ias  iiiiiinr). 

(hr)    Iliac   (71/.  ilianis). 


'  For  a  statislical  study  of  ilie  varialioiis  which  occur  in  this  region,  see  the 
paper  by  Bardeeu  aud  Fltiiit;',  Aiialomisclicr  Aii/.eigcr,  1001,  vol.  xix.  p.  124. 
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DISSECTION    OF    THE    MALE    PELVIS. 

Before  beginning  tlie  dissection  of  tlie  pelvic  viscera,  review 
the  anatomy  of  tlie  bones  entering  into  the  formation  of  the 
pelvis.  Compare  the  male  and  female  pelves,  noting  tlie  differ- 
ences in  the  diameters,  angles  of  inclination,  size  and  general 
structure  of  the  bones.  Before  disturbing  any  relations  examine 
the  position  of  each  viscus.  Compare  the  positions  found  in 
the  adult  with  those  in  the  child.  Note  the  peritoneal  relations 
of  each  viscus  and  study  the  peritoneal  folds. 

Peritoneal   Folds.      (Vide   Spalteholz,   Fig.   667.) 

(a)    Transverse  vesical  fold  {plica  vesicalis  transversa). 

This  fold  disappears  when  the  bladder  is  distended. 
(6)   Pubovesical  fold  (plica  pubovesicalis). 

(c)  Rectovesical  fold  (plica  rectovesicalis) . 

The  rectovesical  folds  are  raised  by  the  obliterated  umbilical 
arteries.  They  form  the  lateral  boundaries  of  a  deep  excavation 
between  the  bladder  and  the  rectum  (excavatio  rectovesicalis) .  In 
the  folds  will  be  found  the  rectovesical  muscles  (Mm.  rectovesi- 
cales),  which  are  composed  of  smooth  nuiscle-fibres  derived  from 
the  walls  of  the  neighboring-  viscera. 

(d)  Mesorectum.     A  fold  of  peritoneum  connecting  the  first  part  of  the 

rectum  to  the  posterior  wall  of  the  pelvis. 

Hypogastric  Plexus  (Plexus  hypogastricus).  (Vide  Toldt,  Figs.  1331 
and  I333-) 
This  sympathetic  plexus  rests  upon  the  body  of  the  fifth 
lumbar  vertebra  between  the  common  iliac  arteries.  Establish 
its  relation  to  the  plexus  aorticus  and  the  ganglia  lumbalia.  In- 
feriorly  it  divides  into  two  x:)arts,  which  accompany  the  hypo- 
gastric arteries  into  the  pelvis.  Dissect  out  the  plexus,  trace  it 
downward  into  the  pelvis,  and  dissect  out  the  following  plexuses 
and  nerves  derived  from  it : 

(a)  Middle  hemorrhoidal  plexus   (ple.rus  haemorrhoidaUs  medius). 

(b)  Prostatic  plexus  (plexus  prostal iciis) . 

(c)  Deferential  plexus  (plexus  defereiitialis) . 

(d)  Vesical  plexus  {ple.rns  vesical  is). 

(da)  Superior  vesical  nerves  (Nn.  vesicates  superiores). 

(db)  Inferior  vesical  nerves  (Nn.  vesicates  inferiores). 

(e)  Cavernous  plexus  of  [lenis  (plexus  cavernosus  penis). 

(ea)  Greater    cavernous    nerve    of    penis     (A^    cavernosus    penis 

major) . 

(eb)  Lesser    cavernous    nerves    of    penis     (Nn.    cavernosi    penis 

minores) . 


///// 
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Pelvic  Fascia   (Fascia  pelvis).     (Vide   Spalteholz,   Fig.   677.) 

The  lower  aperture  of  the  pelvis  is  closed  by  the  pelvic  dia- 
phragm, which  consists  mainly  of  the  M.  levator  ani  with  a  layer 
of  fascia  above  it  and  another  beneath  it. 

The  inferior  fascia  of  the  pelvic  diaphragm  (fascia  dia- 
phragmatis  pelvis  inferior)  has  alread}^  been  studied  in  the  dis- 
section of  the  ischiorectal  fossa,  and  its  relation  to  the  obturator 
fascia  (fascia  ohtnratoria)  and  the  arcus  tendineus  M.  levatoris 

Fig.  274. 


To  show  the  lines  of  the  saw-cuts  to  remove  the  part  of  the  os  coxae  bearing  the  acetabuhim  to  expose 
the  external  surface  of  the  fascia  pelvis  by  Cunningham's  method. 


ani  (0.  T.  white  line  of  the  pelvis  ^ )  established.  The  white  line 
of  the  pelvis  may  be  exposed  from  the  external  side  by  removing 
the  acetabular  part  of  the  os  coxae  by  saw-cuts  (Figs.  274,  275). 


'  Tlio   Ciermnn    nnaUiTni.sIs   liave   misapplied   the   term    "  wliite   line   of   the 
pelvif:  fascia"  to  tin;  arcuti  iendineus  fasciae  pelvis. 
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To  expose  the  superior  fascia  of  the  pelvic  diaphragm  {fascia 
diaphrar/matis  pelvis  snperior),  remove  the  peritoneum  from 
the  sides  of  the  pelvic  wall  and  bhulder  by  bhmt  dissection. 
Scrape  away  carefully  the  extraperitoneal  fatly  tissue  with  the 
handle  of  the  scalpel.  The  bladder  must  be  forcibly  separated 
from  the  pul)ic  bones  and  the  intervening  fatty  tissue  removed, 
to  secure  adequate  exposure  of  the  fascia  anteriorly. 

After  the  fascia  has  been  exposed  establish  its  continuity 

Pig.  275. 


To  show  the  cut  surfaces  of  the  os  coxae  after  removal  of  the  piece  cut  out  to  expose  the  external 

surface  of  the  jjclvlc  fascia. 

with  the  fascia  transversalis  and  the  fascia  iliaca  at  the  terminal 
line  (linea  terminalis) .  Trace  it  downward  and  demonstrate 
that  it  covers  the  ilium  and  the  uj^per  part  of  the  fascia  obtura- 
toria.  It  then  becomes  thickened  and  passes  downward  and 
medialward  upon  the  upper  surface  of  the  pelvic  diaphragm  as 
far  as  the  tendinous  arch  of  the  pelvic  fascia  [arcus  tendineus 
fasciae  pelvis)  ;  the  tendinous  arch  passes  in  a  curve,  convexity 
directed  downward  and  lateralward,  from  the  symphysis  ossium 
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Fid.  276. 
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N.  sph.  ani  ext.  subcut. 
Diagram  of  the  pelvic  fasciae  as  seen  in  a  frontal  section  of  the  pelvis  passing  through  the  rectum. 
(After  Holl,  in  Handb.  der  Anat.  des  Mensch.  von  Bardcleben,  Jena,  1S96,  Bd.  vii.,  T.  2,  Abt.  1,  p.  162, 
Fig.  1.) 

Fig.  277. 
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pubis  to  the  spina  iscliiadica.  Demonstrate  that  medialward 
from  the  arcus  tendineus  fasciae  pelvis  the  greater  part  of  the 
fascia  is  reflected  upon  the  viscera  (urinary  bhidder  and  rectum) 
and  venous  plexuses  aljout  them  as  the  endopelvic  fascia 
(fascda  endopelvina),  and  that  other  strands  of  fascia  follow  the 
medial  surface  of  the  levator  as  far  as  the  prostate,  where  they 
fuse  with  the  capsule  of  the  latter  organ,  sometimes  called  the 
fascia  prostatae.  English  writers  describe  the  fascia  endopel- 
vina  as  consisting  of  three  laj^ers,— (1)  vesical,  (2)  rectovesical, 
and  (3)  rectal. 


Fig.  278. 


fasf'ia  pelvis 


Fascia  endopely, 
Fasc.  diaph.  pelv.  sup. 
Fasc.  diaph.  pelvis  inf.--- 
Fasc.  obt, 
Memb.  obt.  ./CT 


Vesic.  scm. 


Fascia 

recto- 

vesicalis 


propria 
recti 

Lig.  sacro — 
tub. 


Diagram  ol'  tlic  rasciau  (it  the  pehis  Hhc.twn  in  a  liorizont;!.!  suction  i:»f  the  pelviw.  The  fascia  vesic. 
sem.,  fascia  rectuvesiea,  and  ia.seia  recti  prop,  arc  j.-arts  of  thij  fascia  endupeh'ina.  (After  Holl,  in 
Handb.  der  Anat.  dus  Menseh,  von  BardekdjL-n,  Juna.  l.syo,  Bd.  \'ii.,  T.  J,  Aljt.  -,  p.  'J-sri,  Fig.  :M.) 

Demonstrate  tliat  the  fascia  descends  deeper  between  the  an- 
terior ends  of  the  two  arcus  tendinei  fasciae  pelvis  and  forms  a 
small  fossa.  (Cf.  Fig.  279.)  Isolate  the  prominent  bands  bound- 
ing this  fossa  laterally,  the  lateral  ])ubo])i*ostatic  ligaments 
{Ligg.  puhoprostatica  lateralis)  (0.  T.  lateral  true  ligaments  of 
the  bladder) ;  in  the  female  they  are  tlie  Ligg.  puhoresicalia  laf- 
eralia  (O.  T.  vesical  la}^er  of  fascia  endopelvina).    Dissect  in  the 
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dei>th  of  tlie  fossa,  and  expose  the  middle  puboprostatic  ligament 
{Lin.  piilidprof^tdficuDi  nicdiuj)!.}  (U.  T.  anterior  true  ligament 
of  l)la(lder);  in  the  female  it  is  called  the  middle  pubovesical 
ligament  (Lir/.  piihurcsicitlc  DicrliiDii). 

AYhore  are  the  pnliovesical  muscles  {Illiii.  pnhoresicales)  to 
be  found,  and  from  what  are  they  derh-cd :'  AVhat  relations  do 
the  vessels  and  nerves  of  the  pelvis  bear  to  the  pelvic  fascia? 

Rectum   (Intestinum  rectum).     (Vide  Spalteholz,  Fig.  575.) 

Determine  the  extent,  general  direction,  and  peritoneal  rela- 
tions of  the  rectum.     Supplement  the  dissection  by  the  use  of 


Fig.  279. 


modium 


il    {  r  staticiim  fpubo- 
TtMc  lit )  mt'diiim 


/riiphi/sis  iis!-ium 
pubiti 


Intcstinnrn 
rccttim 


M.  sphinftcr._S 
ani  externum 


puboTesicahs 

»  int  rtnis 
hra^oiititis  ptlvis  superior 


The-  stratum  externum  of  the-  tnnira  muscnlaris  of  the  urinary  bladder,  and  the  relations  of  the 
seminal  vesieles  and  prostate  to  the  bladder  and  rectum.  Seen  from  thu  right  side.  (The  prostate  is 
abnormally  enlarged.)    (After  Toldt,  Anat.  Atlas,  "VVien,  1900,  2  Aufl.,  p.  481,  Fig.  8r2.) 

models  and  cross-sections.  Compare  the  external  markings  of 
the  rectum  witli  those  of  the  colon,  noting  carefully  any  dilfer- 
ences.    Establish  the  i^osition  of  the  following ; 


(a)   Flpxiires : 

(aa)    Sacral  flexure  (flexura  sacralis). 
(ah)   Perineal  flexure  [flexura  ■pcrinealis). 

(h)   AiDpulla  of  reehini   (anipnlla  rrcti). 
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This  ampulla  is  the  ovoid  enlargement  in  the  lower  part  of 
the  rectum,  and  serves  as  a  reservoir  for  faeces.  It  is  sometimes 
spoken  of  as  the  "  faecal  bladder."  Note  the  curves  in  the 
frontal  direction,  produced  by  lateral  furrows,  which  correspond 
to  the  transverse  folds  of  the  rectum  (plicae  transversales  recti). 
What  is  the  rectococcygeal  muscle  (M.  rectococcygeus)\  The 
rectum  will  be  opened  and  its  interior  studied  later. 

Urinary  Bladder  (Vesica  urinaria).     (Vide  Figs.  279,  281,  and  Spalte- 
holz,   Figs.  641,  642.) 

Examine  the  position  and  form  (Fig.  280)  of  the  bladder.  To 
complete  this  study  make  use  of  models  and  cross-sections.  How 
do  the  position  and  form  of  the  bladder  differ  in  the  two  sexes'? 
How  does  the  adult  bladder  differ  in  position  and  form  from  that 
of  the  child?  From  what  does  the  bladder  develop  embryologi- 
cally?  (Cf.  Kollmann,  Lehrbuch  der  Entwickelungsgeschichte 
des  Menschen,  p.  348.)     Study  the  following  features: 

(o)   Apex  of  bladder  (apex  vesicae). 

(b)  Body  of  bladder  [corpus  vesicae). 

(c)  Fundus  of  bladder  {fundus  vesicae). 

(d)  Neck  of  bladder  (collum  vesicae). 

What  is  the  urachus  ? 

Pelvic  Part  of  Ureter  (Pars  pelvina  ureteris).     (Vide  Spalteholz,  Figs. 
640,  641). 

Isolate  the  ureter  as  it  enters  the  pelvis  at  the  bifurcation  of 
the  common  iliac  artery  and  trace  it  downwaixl  to  the  bladder. 
Determine  its  relation  to  the  plica  rectovesicalis.  What  are  the 
relative  positions  of  the  obliterated  hypogastric  artery  and  the 
ureter  in  this  plica?  As  the  ureter  is  traced  forward,  determine 
its  relations  to  the  ductus  deferens  and  the  vesicula  seminalis. 
At  what  angle  does  it  pierce  the  bladder  wall? 

Prostate  (Prostata).     (Vide  Figs.  227,  279,  and  Spalteholz,  Figs.  640, 
643,  653,  655,  656,  677.) 

Note  the  general  size,  shape,  and  position  of  this  organ. 
Determine  its  relations  to  the  neighboring  structures.  Eeview 
the  anatomy  of  the  capsule  of  the  prostate.  Avoiding  injury  to 
the  venous  plexus  surrounding  the  organ,  study  the  following: 

Lobes. 

(a)  Right  lobe   (lobus  dexter). 

(b)  Left  lobe  (lobws  sinister). 
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(c)   Middle  Idlif  (lobits  nicdiiis). 

The  lallei'  Uihe  is  nut  always  present.     To  bring  it  into  view,  if 
present,   separate   the   seminal   vesicles   and   the   vasa   deferentia 

Fig.  '2S0. 


Schema  showing  the  modifications  in  the  form  of  the  bladder  during  repletion.    {From  Poirier  et 
Charpy,  Traite  d  Anat.  hum.,  Paris,  I'JUl,  t.  T.  p.  79,  Fig.  63.) 

from  the  base  of  the  bladder  and  throw  them  backward.  Many 
authorities  maintain  that  this  lobe  is  to  be  found  only  in  patho- 
loeioal  cases. 


Fig.  281. 


M.  obturafoi 
intcmu.i 

Tela  subserosa-.^'. 

Cross-section  of    V 
thf  a  re  I  IS  ten- 
dint-iis  fasciae   '""• 
pL-lvis  / 


Spina  iliaca  poste- 
rior wJcHor 

Plexus  [venoms) 
pudcndijJis 

Ineisura  ischiadica 
major 

\nna  ischiadica 


Fascia 
cndopflvina- 


irrat(>r\ 


M.  «hi 

iiittrriu. 

Fasria  obfuratoriu 

Fascia  diaphrae-ma-  . 
tis  pt'lvi.s  superior 

M.  levator  aiii 


Fascia  prostatacl 


M.  isc-ljincuvcrno.sus  /' 

M.  transversuK  perinei  supcrlicialis 


Fiscia  ohturatoria 

aseia  diaphrapToatis 
pelvis  inferior 

rostata  (fades 
posterior) 

J    j  lid  nda  interim 
Ti  I  I  imticum 

1  Fiiscia.  diHphrjiKinatis  uro^runitalis  superior 

i\I.  ljulbt.ica\'ernot;uy 


The  pnsitinri  of  the  seminal  vesicles  and  ampullae  of  the  ductus  defercntes  in  relation  to  the  fundus 
of  \\k-  l)Ia'M<T  and  (*.  the  prostate.  The  M.  levntor  ani  has  been  cut  across  in  a  frontal  plane.  The 
fa^riii  [im.sfdtae  b;is  licrn  removed  on  the  riG:ht  side;  on  the  left  side  Us  upper  part,  passing  on  to  the 
srrninal  ve^if'Ie,  lias  bcrn  lonscucd  and  turned  dr.wu.  Seen  from  behind.  tAfter  Tnldt,  Anat.  Atlas, 
\Vieu,  I'jOi),  2  Anil.,  p.  rac,  Fig.  ,s'J'i.) 


Surfaces. 

id)    i\\\\vr\i\r  siii'l'.-ico   {fac/rs  iintcrior). 
(b)    J'oslcrior  surr^iee  (fucics  poslcrii>r). 
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Examine  further — 

(a)  Base  of  prostate  (basis  prostatae). 

(b)  Apex  of  prostate  (apex  prostatae). 

(c)  Isthmus  of  prostate  (isthmus  prostatae). 

Seminal  Vesicles   (Vesiculae  seminales).     (Vide  Figs.  281,  282,  and 
Spalteholz,  Figs.  599,  640,  653,  654.) 

Note  the  general  shape  of  the  seminal  vesicles;  also  the  gen- 
eral direction  of  their  long  axes.  Determine  their  relations  to 
the  prostate,  the  fundus  and  neck  of  the  bladder,  the  ampulla 
of  the  deferential  duct,  and  the  ureter.  Examine  tlie  body  of  the 
seminal  vesicle  {corpu.s  vesiculae  seminalis)  and  its  excretory 
duct  {ductus  excreiorius).  With  what  structure  does  tlie  ductus 
excretorius  join  below  I 

Fig.  282. 


Ductus  deferens k\ 


Corpus  vesiculae  seminalis 


Ampulia  ductus  dcfcrcntis 


Ductus  excretorius  vesiculae  seminalis - 


Ductus  ejaculatorius.— 


Longitudinal  section  through  the  right  seminal  vesicle.     (After  Toldt,  Anat.  Atlas,  Wien,  1900,  2  AuS. 

p.  iS.'^,  Fig.  829.) 

Deferent    Duct    (Ductus    deferens)    (O.    T.    Vas    deferens).      (Vide 
Spalteholz,  Figs.  599,  633,  640,  653,  654,  656.) 
Trace  the  ductus  deferens  from  the  annulus  inguinalis  ab- 
dominalis  downward  into  the  pelvis.    Determine  again  its  rela- 
tion to  the  A.  et  V.  epigastrica,  the  A.  et  V.  iliaca  externa,  and  the 
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vessels  and  nerves  of  the  lateral  pelvic  wall.  Note  the  spindle- 
shaped  dilatation  or  ampulla  {ampulla  ductus  deferentis)  behind 
the  bladder.  Observe  the  diverticula  {diverticula  ampullae). 
With  wliat  structure  does  the  ampulla  communicate?  What  duct 
is  formed  by  this  communication!  Open  the  ampulla  and  dissect 
its  wall.    Study — 

(a)   Adventitious  coat  (tunica  adventitia). 
(h)   Muscular  coat  (tunica  musctilaris). 

(ba)   External,  middle,  internal  layer  (stratum  externum,  medium, 
internum) . 
(c)   Mucous  coat  (tunica  mucosa) . 


ARTERIES    OF    PELVIS. 

Carefully  clean   each  vessel   and   its   branches.      Study  its 
course  and  relations.     Before  beginning  tlie  dissection,  remove 

Fig.  283. 


A.  acetabnli, 


I^Iemb.  fdj1:.  ext. 

Ram.  intrapelv. 

(Waldeyer) 
Posterior  branch 


A.  obturatoria 

— \    Ram.  prepubicus 
-t/  -Anterior  branch. 


The  obturator  artery.     ( From  Poiricr  ot  Cbarpy,  Traite  rl'Anat.  hum.,  Paris,  1901,  '2  cd.,  t.  ii.  p.  802, 

Fig.  IIU.) 


the  cotton  from  the  rectum,  arid  if  tlie  bladder  is  still  distended 
allow  the  air  to  escape.  Preserve  the  s^anpathetic  twigs  follow- 
ing each  artery. 
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Hypogastric  Artery  (A.  hypogastrica)   (O.  T.  "internal  Iliac  Artery). 
(Vide  Fig.  285,  and  Spalteholz,  Figs.  470,  471.) 
Eead  an  account  of  the  foetal  circulation  before  dissecting 
out  this  artery.    Note  the  differences  between  the  adult  and  the 
foetus. 

Parietal  Branches  (Rami  parietales). 

(a)   Iliolumbar  artery  {A.  iliolumbalis).- 

{aa)   Lumbar  branch  {ramus  lumbaUs). 

{ab)   Spinal  branch  {ramus  spinalis). 

{ac}   Iliac  branch  (ramus  iliacus) . 
(&)   Lateral  sacral  artery  {A.  sacralis  lateralis). 

{ba)   Spinal  branches  {rami  spinales). 

(c)  Obturator  artery  {A.  obturatoria) .     (Figs.  283-285.) 

{ca)   Pubic  branch  (ramus  pubicus). 

(cb)  Anterior  branch  {ramus  anterior). 

(cc)  Posterior  branch  (ramus  posterior). 

(cd)  Artery  of  the  acetabulum  (A.  acetabuli). 

(d)  Superior  gluteal  artery  (A.  glutaea  superior). 

(da)  Superior  branch  (ramus  superior). 

(db)  Inferior  branch  (ramus  inferior). 

(e)  Inferior  gluteal  artery   (A.  glutaea  inferior). 

(ea)   Companion  artery  of  sciatic  nerve  (A.  comitans  N.  ischia- 
dici) . 

Visceral  Branches  (Rami  viscerales) . 
(a)   Umbilical  artery  (^4.  umbilicalis). 

(aa)   Superior  vesical  arteries  (Aa.  vesicales  superiores). 
[Ligamentum  umbilieale  laterale]. 
(6)   Inferior  vesical  artery  (A.  vesicalis  inferior). 

(c)  Deferential  artery  (^1.  deferentialis). 

(d)  Uterine  artery  (^4.  uterina)   (in  the  female). 

(da)  Vaginal  artery  (A.  vaginalis). 

(db)  Ovarian  branch  (ramus  ovarii). 

(dc)  Tubal  branch  {ramus  tubarius). 

(e)  Middle  hemorrhoidal  artery  (A.  haemorrhoidalis  media). 

(f)  Internal  jDudendal  artery  (A.  pudenda  interna). 

The  branches  of  this  arteiy  have  already  been  met 
with  in  earlier  dissections,  but  are  repeated  here  for 
review. 

(fa)  Inferior    hemorrhoidal    artery    (^4.    haemorrhoidalis    infe- 

rior ) . 

(fb)  Artery  of  perineum  (^4.  perinei). 

(fba)  Posterior    scrotal    arteries    (.4a.    scrotales    poste- 

riores)    (in  the  male). 

(fbb)  Posterior  labial  arteries  (Aa.  lahiales  posteriores) 

(in  the  female). 

(fc)  Arteiy  of  penis  (A.  penis)   (in  the  male). 

(fca)    Urethral  artery  (.4.  urethralis). 
(fob)   Artery  of  the  bulb  of  urethra  (.4.  bulbi  urethrae). 
(fee)   Deep  artery  of  penis  (A.  profunda  penis). 
34 
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Fig.  284. 


Schema  showing  Dn'  fiilTiTc 
Chiiriiy,  'I'r.-iil/. 


I   \v;iy^  in  AVlli 
ir.\ii,'il.  hum., 


'Il  tin-  A. 
'arts,  Will, 


l.lun 
riL, 


a  iua\- arise,     (  Kroui  Voirior  et 
II.  ,sill,  Fi.^^  411.) 
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ifcd)   Dorsal  arleiy  of  penis  (^i.  dorsalis  penis), 
(fd)   Artery  of  clitoris  (A.  diloridis)    (in  the  female). 

(fda)  Ai'teiy  of  vestibular  bulb  of  vagina  {A.  bulhi  ves- 
tibiiU  [vaginae]). 

Fi(i.  2S5. 


A.  iliaea  ext. 


A.  umbilicalis 


A.  vesicalis  inf  \-      -- 

A.  deferentialis 
et  A.  haemor-   ^  > 
rhoidalis  med.    \  V         , 

Pudendo  \  7 

oliturator  xh^  -^ 

anastomosis         j      > 


Ram.  prepubic 
A.  prof,  penis 


A.  iliaea  com. 


■— A.  iliolumbalis 

V"  -  A.  sac.  lat.  sup. 

A.  sac.  lat. 

A.  glutaca  sup. 


A.  glutaea  inf. 


A.  obturatoria 


Aa.  dorsales 
penis  {dextra-< 
et  sinistra)     I 


A.  urethralis 


■/_      A.  pudenda 
interna 


A.  bulbo-urethrae  (dextra) 


—  A.  bulbo-UTL'thrae 
(.sinistra; 


The  A,  pudenda  interna.     (From  Poirier  et  Charpy,  Traitu  d'Anat.  hum.,  Paris,  19U1,  2  ed.,  t,  ii.  p.  806, 

Fig.  4-12.) 


ifdb)    Urethral  arteiy  (^1.  urethralis). 

(fdc)  Deep  artery  of  clitoris  {A.  clitoridis). 

(fdd)  Dorsal  artery  of  clitoris  (^i.  dorsalis  clitoridis). 
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Superior  Hemorrhoidal  Artery  (A.  haemorrhoidalis  superior).     (Vide 
Fig.  286,  and  Spalteholz,  Fig.  470.) 
Trace  this  artery  down  into  the  mesorectum.     What  course 
does  it  pursue  below,  and  how  does  it  end  in  the  rectal  wall? 


Tig.  286. 


V.  haomorrhoidalis  superior 


A.  haemorrhoidalis  superior 


\.  haemorrhoidalis 
media 


A.  haemorrhoidalis  inferior 


The  arteries  and  veins  of  the  rectum  and  anus.    Their  disposition  upon  the  periphery  of  the  posterior 
wall.     (From  Poirier  ct  Chnrpy,  Truite  d'Anat.  hum.,  Paris,  IHUl,  2  ed.,  t.  iv.  p.  3S9,  Fig.  200.) 


Middle  Sacral  Artery  (A.  sacralis  media). 

(a)   Lowest  lumbar  artery  (A.  lumhalis  ima). 
(h)    Coccygeal  skein  (ijlomns  (■occygcum). 
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VEINS    OF    THE    PELVIS. 
Study  the  following: 

Hypogastric  Vein   (V.  hypogastrica).      (Vide   Spalteholz,  Figs.   500, 
501.) 
Many  of  the  veins  which  are  radicles  of  the  vena  hypogas- 
trica have  been  met  with  in  early  dissections.     They  may  be 
reviewed  to  advantage : 

(a)  Internal  pudendal  vein  {V.  pudenda  interna). 

(aa)  Deep  veins  of  penis  (Vv.  prof  undue  penis). 

(ab)  Urethral  veins  (Vv.  urethrales). 

(ac)  Veins  of  bulb  of  urethra  (Vv.  bulbi  urethrae). 

(ad)  Posterior  scrotal  veins  (Vv.  scrotales  posteriores). 
In  the  female : 

(ae)  Inferior  hemorrhoidal  veins  (Vv.  haemorrhoidales  inferiores). 

(af)  Deep  veins  of  clitoi'is  (Vv.  profundae  clitoridis). 

(ag)  Veins   of  bulb   of  vestibule   of  vagina    (Vv.    bulbi  vestibuli 

[vaginae]) . 
(ah)   Posterior  labial  veins  (Vv.  lahiales  posteriores) . 

(b)  Internal    hemorrhoidal    plexus    (plexus    haemorrhoidalis    internus), 

which  will  be  seen  in  the  dissection  of  the  rectal  wall.  The  veins 
pierce  the  rectal  wall  and  form  the  external  hemorrhoidal  plexus 
(plexus  haemorrhoidalis  externus).  What  veins  arise  from  this 
latter  plexus,  and  into  what  larger  veins  do  they  empty? 

(c)  Vesical  plexus  (plexus  vesicalis).     (Vide  Spalteholz,  Figs.  500,  503, 

677.) 

Determine  the  relation  of  this  plexus  to  the  bladder  and  to  the 
prostate.     By  what  veins  is  it  drained? 

(d)  Pudendal  plexus  (plexus  pudendalis) . 

What  is   the  relation   of  the  dorsal  vein   of  the  penis   to  this 
plexus?    What  course  must  this  vein  pursue  to  reach  it? 

(e)  Uterovaginal  plexus  (plexus  uterovaginalis) . 

Middle  Sacral  Vein  (V.  sacralis  media). 

Determine  its  relation  to  the  Vv.  sacrales  laterales.    What  is 
the  anterior  sacral  plexus  {plexus  sacralis  anterior) ! 


MUSCLES  AND  NERVES  OF  THE  PELVIS. 

Muscles  of  the  Pelvic  Diaphragm.     (Vide  Fig.  287,  and  Spalteholz, 

Figs.  670,  671.) 

Clean  away  all  that  remains  of  the  fascia  diaphragmatis 

pelvis  superior  and  studj^  the  muscles  of  the  pelvic  diaphragm. 

In  cleaning  the  coccygeus  muscles  avoid  injury  to  the  fifth  sacral 
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and  coccygeal  nerves.  Supplement  the  dissection  by  use  of 
models  and  moist  preparations.  Compare  the  arrangement  of 
the  muscles  in  the  two  sexes.  Study  comparative  preparations 
of  the  dog  pelvis  from  the  nniseum,  and  note  how  homologous 
muscles  are  related  to  the  tail. 

(a)  Levator  ani  muscle  ("  elevator  muscle  of  the  anus")  {M.  levator  ani). 

(aa)  Pubocoecys'eus  muscle  (ilf.  pubococcijgeus) . 

(ab)  Uiocoecygeus  muscle  (21/.  iJiococctjijeus). 

(b)  Coccygeus  muscle  (M.  cocciigeiis). 

Are  the  auterior  and  posterior  sacrococcygeus  muscles  present  in  your 
subject? 

Fig.  287. 


Vcriehrn  mcralis  II. 
Liij.  ^acrntubcrosum. 


Aponeurosi.s  iif  the  i:ars  \u]  i 
the  M.  1  1  It  r  am 


M.  rectococc\geUh 


^Lig.  -^an'ococcygcinn  animus 
M.  obturator  inkrnus 
/      Fascia  obturatoria 


Arcus  lenrlin  u^ 
M.  levatoris    i  i 

M.  levator/ P"^'l"^i"^ 

''°'         U'arspubioi'  r\ 


Ca)l  itl    rhtli  itorius 
IntL'Stinum  rectum 
Painus  si'prrior  o^.s'/.sp»bi'5 
^Sfill^pt^!l■''is  I'st^ill'ill  pubt;^ 


The  levator  ani  and  coceyEreiis  m\isclcs,  seen  from  above.    Tlie  hip-bones  have  been  pulled  apart  after 
splitting  the  symphysis  ossium  ].ubis.     i.ilter  Ti.ldt,  Anat.  .Vtlas,  Wieu,  19U0,  2  .Uifl.,  p.  ril4,  Fig.  S91.) 


Pelvic  Spinal  Nerves.     (Vide  Toldt,  Fig.  1295.) 

Determine  tlie  number  of  nerves  entering  into  tlie  formation 
of  each  of  the  following  plexuses.  Are  the  plexuses  formed  by 
the  anterior  or  posterior  primary  divisions  of  spinal  nerves! 
Trace  eacJi  nerve  as  far  as  ])ossible,  noting  course  and  distribu- 
tion. Mal<:e  a  drawing  of  the  plexuses  and  determine  the  gen- 
eral plan  of  their  formation. 

(a)    Sacral  )ilexus  (plc.ius  sacralis). 

(aa)    Superior  gluteal  nerve  {N.  ulutacus  superior), 
(at))    Infciioi'  gluteal  ner\'e  (N.  tiliilaeus  inferior). 


ABDOMEN    AND    P15LVIS  535 

(ac)  Posterior  cutaneous  nerve  of  thigh  (N.  cutaneus  femoris  pos- 

terior), 
{aea}    Inferior    nerves    of    buttocks     (Nn.    clunium    infe- 

riores ) . 
(acb)    Perineal  branches    {rami  perincales). 

(ad)  Sciatic  nerve  (N.  isvhiadicus) . 

(ada)  Muscular  Ijranches   (rami  musnilareti). 

(adb)  Common  ])eroneal  nei-ve   dV.  peronaeus  communis). 

(adha)    Museuiai'  bi'anches   (rami  musculares) . 
(h)   Pudendal  plexus  (plexus  pudendus). 

(ha)   Middle  hemorrhoidal  nerves  (A'm.  haemorrhoidales  medii). 
(hb)   Inferior  vesical  nerves  (Nn.  vesicales  inferiores). 
(be)   Vaginal  nerves  (Nn.  vaginales)    (in  the  female). 
(bd)   Pudendal  nerve  (N.  pudendus). 

(bda)  Inferior  hemorrhoidal  nerves   (Nn.  haemorrhoidales 

inferiores) . 

(bdb)  Nerve  of  perineum  (A^.  perinei). 

(bdc)  Posterior  scrotal  or  labial  nerves  (Nn.  serotales  vel 

labiales  posteriores). 

(bdd)  Dorsal   nerve   of   penis   or   of  clitoris    (N.   dorsalis 

penis  vel  clitoridia). 
(he)   Coccygeal  nerve  (N.  eoceygeus). 

(bea)   Anococcygeal  nerves  (Nn.  anococeygei). 

Sacral  Part  of  Sympathetic   (Systema  sympathicum,  pars  pelvina). 
(Vide  Toldt,  Fig.   1327.) 

Determine  the  number  of  sacral  ganglia  {ganglia  sacraUa) 
and  their  relation  to  the  sacral  foramina.  What  is  the  relation 
of  the  sacral  division  of  the  sjanpathetic  trunk  to  the  lumbar 
division?  What  is  the  unj^aired  ganglion  (ganglion  impar)"! 
Determine  the  distribution  of  fibres  given  off  from  this  part  of 
the  sacral  trunk. 

Removal  of  the  Pelvic  Viscera. 

Divide  the  vessels  and  nerves  which  are  connected  with  the 
viscera,  also  the  M.  levator  ani  and  the  puboprostatic  ligaments. 
Free  the  membranous  portion  of  the  urethra  from  the  pubic 
arch,  avoiding  any  injury  to  the  urethral  walls.  Dissect  the 
urethra  away  from  the  coccyx  and  remove  the  viscera. 

Pelvic  Muscles. 

Study  now  the  form,  position,  origin,  insertion,  action,  and 
innervation  of  the  following  muscles.  (Vide  Spalteholz,  Fig. 
373.) 

(a)  Internal  obturator  muscle  (M.  obturatrjr  internus). 

(b)  Piriform  muscle  (M.  piriformis). 


///' 
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PELVIC    VISCEEA. 

Rectum  (Intestinum  rectum). 

Dissect  the  rectum  away  from  the  bladder  and  the  prostate. 
Open  the  rectmn  along  its  anterior  wall,  pin  it  down  upon  a 
cork  dissecting-tray,  and  study  its  coats.     (Cf.  Fig.  288.) 

(a)   Mucous  membrane  {tunica  mucosa).     (Vide  Spalteholz,  Fig.  576.) 

{aa)    Transverse   rectal   folds    {■plicae   transversales    recti)     (0.    T. 
valves  of  Houston). 

How  many  do  you  find  ?    Where  is  each  situated  ?    What 
is  the  relation  of  the  folds  to  the  tela  submucosa  and  the 
muscular  wall  of  the  rectum? 
{ah)   Lymphatic  nodules  {noduli  hjmphatici). 


Fig.  288. 


plica  transversalis  recti     ^[ 
IM.  sphincter  ani  tertlu^ 
Tunica  mucosa 

{Stratum  longi 
tudinale 
Stratum  circu 
larc 

Columnae  rectalcs  (Morguj^im) 

Sinus  rectiles 

M.  sphincter  ani  externus<  ^ 
M.  sphincter  ani  intemus 


Pars  analis  recti 


Annulus  haem- 
orrhoidalis 
Intrijwncntuin  com- 
tniiiic 


The  tunica  mucosa  of  the  lower  part,  of  the  intestinum  rectum  and  its  transition  into  the  iutegu- 
mentum  commune.     (Alter  Toldt,  Anat.  Atlas,  Wien,  1900,  2  Aufl.,  p.  129,  Fig.  712.) 

In  the  anal  part  of  the  rectum  (pars  analis  recti)  study — 

(ac)   Rectal    columns    of    Morgagni     {columnae    rectales     [Mor- 

gagnii]). 
{ad)   Rectal  sinuses  {simis  rectales). 
(ae)   Hemorrhoidal  ring  {annulus  liaemorrhoidalis). 
(h)    Submucous  tela  {tela  suh mucosa) . 
(c)   Muscular  coat  (tunica  mu.icularis). 

(ca)  Longitudinal  layer  {stratum  longitudinale) . 

(ccui)   Rectococeygeus  muscle   (M.  reetococci/geus). 

(cb)  Circular  layer  {stratum  circulare). 

Note  that  the  fibres  of  the  circular  layer  are  in- 
creased  in   number  in    the   base   of   each   of   the 
transverse  rectal  )ilicae. 
(cha)   Tnteriial  si)liiiicfer  muscle  of  anus  (M.  sphincter  ani 
inlcmus). 
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Compare  the  general  structure  of  the  rectum  with  that  of  the 
colon,  noting  any  differences. 

Urinary   Bladder    (Vesica   urinaria).      (Vide    Spalteholz,    Figs.    640- 
642.) 

Distend  the  bladder  with  air  by  a  bicycle-pump  before  the 
dissection  of  its  wall  is  made.    Study  the  layers. 

(a)    Serous  tunic  (tunica  serosa). 

(aa)   Transverse  vesical  fold  {plica  vesicalis  transversa),  when  the 
bladder  is  empty. 
(6)   Muscular  coat  {tunica  muscularis) . 

{ba)   External  layer  {stratum  externum). 

{baa)   Pubovesical  muscle  {M.  pubovesicalis). 
{bab)   Rectovesical  muscle   (ill.  rectovesicalis) . 
(66)   Middle  layer  {stratum  medium). 

(66a)    Sphincter    muscle    of    bladder    {31.    sphincter    ure- 
thrae). 

What  is  the  relation  of  this  latter  to  the  pros- 
tatic muscle  {M.  prostaticus)  f 
(6c)   Internal  layer  {stratum  internum). 

(c)  Submucous  tela  {tela  submucosa). 

The  mucous  membrane  of  the  bladder  may  be  seen  to  the  best 
advantage  if  the  Isladder  is  opened  along  the  anterior  surface  from 
the  apex  to  the  neck.  The  incision  should  be  made  in  the  median 
line  and  the  urethra  opened  up  along  its  whole  length,  to  the 
external  urethral  orifice.     (See  Fig.  289.) 

(d)  Mucous  membrane  {tunica  mucosa). 

Note  that  when  the  bladder  is  empty  or  only  partially 
distended    the    mucous    membrane    is    thrown    into    folds. 
Study   the  following: 
{da)   Vesical  lymph-nodules   {noduli  himphatici  vesicates). 
(db)   Lieutaud's  trigone  of  the  bladder   {trigonum  vesicae    [Lieu- 
taudi] ). 
{dha)   Vesical  uvula  {uvula  vesicae), 
{dbb)   Ureteral  fold  {plica  ureterica). 
(dbc)    Orifice  of  ureter  {orificium  ureteris). 

Pass  a  probe  through  the  ureter  into  the  bladder 
and  note  the  angle  at  which  it  pierces  the  bladder 
wall.     Why  does  urine  not  pass  from  the  bladder 
back  through  the  ureter? 
{dc)    Internal  orifice  of  urethra  {orificium  urethrae  internum), 
(dd)    Urethral  I'ing  {annulus  uretliralis). 

Raise  carefully  the  ittucous  membrane  covering  the  trigone 
and  note  the  muscular  tissue  in  the  folds  which  bound  it. 

The  penis  should  now  be  pinned  down  upon  a  block  or  a  dis- 
secting-tra}^  and  the  mucous  membrane  of  the  different  divisions 
of  the  urethra  examined. 
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Fig.  289. 


Annulu.s  urcthralis 


Pars  proBtatica  urethrae 


Pars  membranacea  urethrae 


Pars  cavernosa  urethrae 


<.!lanR  J-   n 


firiru-iinn  iircllir! 


'  rista  urcthralis 

S\\  sH^a — Collicnlus  seminalis 
Ijjf  ^S-  T'triculus  prrt:^taticus 
iff/     ^^F   Opening  of  the  ductus  ejaciilatorius 

(  rista  urethralis 

■Bulbils  iir(_'thrae 
Crus  penis 


Opening  of  the  ductus  excre- 
torius  glandulae  bulbo- 
urethral is 


Septum  penis 

Irhria  'profunda penis 
-  Tunica  albusinea 
Corpus  ca.veni(.)sum  penis 

(Corpus  cavernosuni  urethrae 
K^r-  rtj     Lacunae  uretlirales  (Morgngnil) 


r    Si  navieularis  urothrnc 
•y  iMorpiKiiiil 


The  mall-   URlhra,    inylhrri  1      1      I  '  '""  '"'sWe  Ua'   septum   penis. 

(Afler  T..1(U,  AiiaL  Atlas,  Wicn,  V.MH),  'I  Anil.,  ).,  I'M),  Fig.  SS.) 
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Male  Urethra  (Urethra  virUis). 

Review  at  this  stage  of  your  dissection  the  general  direction 
of  the  uretliral  canal,  also  the  variations  in  the  diameter  of  its 
lumen  in  different  parts.     Study  the  following  (Fig.  289)  : 

(a)   Prostatic  part  (pars  prostatica).     (Vide  Spalteholz,  Fig.  G43.) 
(aa)   Uretliral  crest  (crista  urethralis) . 
(ah)   Seminal  hillock  (colUculus  seminalis). 

(ac)  Prostatic  utricle  (utriculus  prostaticus). 

Pass  a  probe  into  the  prostatic  utricle  and  determine  its 
length.  What  is  its  homologue  in  the  female?  It  is  of 
importance  surgically,  as  it  may  render  dilficult  the  passing 
of  a  small  sound  or  bougie  and  may  harbor  infection. 

(ad)  Mouth  of  ejaculatory  ducts. 

Pass  a  bristle  into  the  duct  and  determine  its  general 
course  and  direction. 

(ae)  Prostatic  ducts  (ductus  pirostatici). 

Squeeze  the  prostate.  The  fluid  that  exudes  is  the  pros- 
tatic juice  (succus  prostaticus). 

(af)  Prostatic  muscle  (M.  prostaticus). 
(h)   Membranous  part  (pars  membranacea). 

Note  the  fixity  of  this  part,  also  the  narrowness  of  the  lumen.    It 
is  the  portion  most  frequently  ruptured.     Being  the  narrowest  part 
of  the  urethra,  it  is  also  the  most  frequently  involved  in  stricture, 
(c)   Cavernous  part  (pars  cavernosa). 

(ca)   Navicular  fossa  of  urethra  (fossa  navicularis  urethrae  [Mor- 

gagnii]). 
(ch)   Valve  of  navicular  fossa  (valvula  fossae  navicularis). 
(cc)  External  urethral  orifice  (orificium  urethrae  externum). 
(c(l)   Urethral    lacunae    of    Morgagni    (lacunae    urethrales    [Mor- 

gagnii]). 
(ce)    Urethral  glands  of  Littre   (glandulae  urethrales   [Littrei]). 

To  complete  this  study  the  student  should  examine  sections 
of  the  prostate  and  penis  under  the  dissecting  microscope. 

Wall  of  the  Seminal  Vesicle.     (Vide  Spalteholz,  Fig.  653.) 

Straighten  out  the  seminal  vesicles  and  study  the  following 
coats : 

(a)  Adventitious  coat  (tunica  advent  it  ia). 

(b)  Muscular  coat  (tunica  muscularis) . 

(c)  Mucous  coat  (tunica  mucosa). 
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DISSEC^TION    OF    THE    FEMALE    PELVIS. 

Before  beginning  this  dissection  review  the  anatomy  of  the 
bony  pelvis.  Compare  the  male  and  female  pelvis,  noting  differ- 
ences as  regards  pelvic  diameters  and  the  size  and  general 
structure  of  the  bones.  What  is  the  meaning  of  the  terms 
dolichopelvic,  mesatipelvic,  and  platypelvic?  What  is  the  "  pel- 
vic index"  and  how  is  it  estimated! 


Fig.  290. 


Ampulla  tubac  uterinae 
Infundibulum  tubac  uterinae 

Fimbriae  tubac  nterinaeC- 

Margo  liber  ovarii--. 

Facics  mcdialis  ovarii — 

Margo  mesovaricus—   - 

Lig.  ovarii  proprium^ 

Extremitas  uterina  ovarii ._     .^ 

Fades  intestinalis  uteri- 
Plica  recto-uterina 
(Douglabi) 

Orificium  internum  uteri  - 
Canalis  cervicis  uteri' 

Excavatio  vesico-., 

uterina 

Fornix  vaginae  — 

Labium  yiostunub 
Excavatio  rccto-uterina 
Orillcium  externum  ute 
Labium  a 


Lig.  suspensorium  ovarii 
Extremitas  tubaria  ovarii 
Bursa  ovarica 


Isthmus  tubae  uterinae 
Fundus  uteri 


.Facies  vesicalis  uteri 


Cavum  uteri 

Pi  ntnnaeum  viscerale 


Vtsica  urinaria 
Orifieium  urethrac  internum. 
Urethra 


Vagina -j   j! 


The  genital  organs  of  a  girl  ten  years  old,  in  median  section.    Left  side.     (After  Toldt,  Anat.  Atlas, 
"Wit'n,  19U0,  2  Aufl.,  p.  4'Jb,  Fig.  MG.) 

Before  disturbing  any  relations  establish  exactly  the  position 
of  each  viscus.  Wliat  is  the  relation  of  the  body  of  the  uterus 
to  the  bladder  and  to  the  rectum?  Is  the  body  of  the  uterus 
flexed  upon  tlie  neck  of  the  uterus?  Make  frequent  use  of 
models,  ci-oss-sections,  and  moist  preparations  in  the  further 
study  of  those  parts. 
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Peritoneum  of  Female  Pelvis.     (Vide  Figs.  290,  292,  and  Spalteholz, 
Fig.  667.) 

Trace  the  reflections  of  the  peritoneum  in  the  female  pelvis. 
Establish  the  relations  of  the  peritonemu  to  each  viscus  and  the 
pelvic  wall,  noting — 

(a)  Vesico-uterine  excavation  (excavatio  vesico-uterina). 

(b)  Eecto-uterine  excavatiou  {excavatio  recto-uterina) . 

(c)  Recto-uterine  folds  of  Douglas  (plicae  recto-uterinae  [Douglasi]). 

(d)  Broad  ligament  of  uterus  {Ugamentum  latum  uteri). 

(da)  Mesometrium  (mesometrium) . 

(db)  Mesosalpinx  (mesosalpinx). 

(dc)  Mesovarium   (mesovarium). 

Wliat  structures  are   contained  between   the   two  layers   of  the 
broad  ligaments? 

(e)  Suspensory  ligament  of  ovary  (Lig.  suspensorium  ovarii). 

Feel  this  ligament.     Do  you  feel  any  vessels  in  it?     If  so,  what 
vessels  are  they? 

Hypogastric    Plexus    (Plexus    hypogastricus).       (Vide    Toldt,    Fig. 
I333-) 
This  plexus  is  similar  to  the  one  in  the  male.    Refer  to  the 
pages  on  the  male  pelvis  for  directions  as  to  dissection.     The 
following  additional  plexuses  are  found  in  the  female : 

(a)  Uterovaginal  plexus  (plexus  uterovaginalis) . 

(b)  Cavernous  plexus  of  clitoris  (plexus  cavernosus  cUtoridis). 

(ba)  Greater  cavernous  nerve  of  clitoris   (N.  cavernosus  cUtoridis 

major). 

(bb)  Lesser  cavernous  nerves  of  clitoris   (Nn.  cavernosi  cUtoridis 

minores). 

Pelvic  Fascia  (Fascia  pelvis)  in  the  Female.     (Vide  Spalteholz,  Fig. 
667.) 

To  expose  the  pelvic  fascia  from  above,  remove  the  perito- 
neum by  blunt  dissection  from  the  viscera  and  the  pelvic  wall. 
This  should  be  done  on  one  side  only.  Avoid  injury  to  the  ves- 
sels and  nerves.  The  anterior  leaf  of  the  broad  ligament  may 
also  be  left.    Study  now  the  following  divisions  of  the  fascia: 

(a)  Superior  fascia  of  pelvic   diaphragm    (fascia   diaphragmatis  pelvis 

superior) . 

(b)  Tendinous  arch  of  pelvic  fascia  (arcus  tendineus  fasciae  pelvis). 

(c)  Tendinous  arch  of  levator  ani  muscle   (arcus  tendineus  M.  levatoris 

ani). 

(d)  Endopelvio  fascia  (fascia  endopelvina) . 
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l»i'U'riiiiiie  I  lie  relaiion  of  this  fascia  to  tlie  uterine  and  vaginal 
walls. 
ie)    Middle  pubovesieal  ligament   (Liij.  'pubuvesicalc  niidium). 

(f)  Lateral  pnliovesieal  ligainenls  (Li/ifj.  ptibovcHii-uliu  lalcralia). 

(g)  Inferior    faseui   of   i)elvie    diaphragm    (fascia    diufihraijiuatis   pelvis 

iiifrriur). 

The  laller  fascia  lias  already  lieen  sdidied  in  tlie  dissection  of  the 
fossa  ischioi-ectalis.  It  should  now  lie  reviewed  and  its  relation  to 
the  fascia  ol)tnratoria  and  the  areus  tendiueus  M.  levatoris  ani 
estaljiislietl. 


Pelvic  Vessels  and  Nerves. 

Dissect  out  the  arteries  and  veins  of  the  pelvis.  Consult  the 
pages  on  the  male  pelvis,  noting  the  ditferences.  Study  the 
following: 

Arteries. 

(a)  Uterine  artery  (arteria  uieriiia).     (Vide  Spalteliolz,  Fig.  471.) 

{(ui)    Vaginal  artery   {A.   rai/iiialis). 
{(lb)    Tubal  branch   (.1.  I  nhuritis) . 
(ac)    Branch  to  o\-ary   {ramus  DVarii}. 

Pay  especial  attentiiui  to  the  relation  between  the  uterine 
artery  and  the  ureter.  At  what  distance  from  the  cervix  uteri 
does  the  artery  cross  the  ureter"? 

(b)  0\'arian  artery  (A.  oeariea). 

Through  what  ligament  does  the  ovai'ian  artery  pass  to  reach 
the  lA'ary'?     What  is  its  relation  to  the  ligamentnm  suspensorium 
o\arii '? 
Vei>i'S. 

(a)   Uterovaginal    ]ilexus    {plexus    uterovaginalis).      (Vide    Spalteholz, 
Fig.  502.) 

Lymphaliis. 

Use  siiecial  ))reiiarations  for  this  study.  (Consult  Poirier  et  Charpy, 
i.  5,  Figs.  338,  339.)  Determine  into  what  lymi)h-nodes  the  lymphatics 
of  the  cervix  and  the  body  of  the  uterus  empty. 

Pelvie  Spinal  Nerves. 

Consult  the  directions  in  regard  to  the  male  pelvis  for  the  dissection 
of  these  nerves. 

Rectum  (Intestinum  rectum).     (Vide  Spalteholz,  Figs.  575,  576,  591, 
655,  656,  665.) 

The  female  reetum  does  not  diifer  materially  in  structure 
from  that  of  the  male.  Its  relations  should  be  carefully  studied. 
Establish  its  relations  to  the  i)Osterior  vaginal  wall  and  the 
perineal  body.  Use  models  and  cross-sections  as  supplementary 
to  the  cadaver  for  tbis  y)urpose. 
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Bladder  (Vesica  urinaria).     (Vide  Fig.  292,  and  Spalteholz,  Figs.  633, 
640.) 

Compare  the  form  of  the  bladder  in  the  two  sexes;  also  its 
position  in  the  pelvis.  Distend  tlie  bladder  with  air.  How  does 
the  naturally  distended  bhidder  compare  in  form  with  the 
empty?  Consult  the  pages  on  the  male  pelvis  for  the  nomen- 
clature of  the  bladder  and  tlie  directions  for  dissection. 

Pelvic  Part  of  Ureter  (Pars  pelvina  ureteris).     (Vide  Fig.  291,  and 
Spalteholz,  Fig.  665.) 

Isolate  tlie  ureter  as  it  passes  into  tlie  pelvis  at  the  bifurca- 
tion of  the  common  iliac  arteries.  Compare  the  lengths  of  the 
pelvic  divisions  in  the  male  and  female.  Trace  the  ureter  for- 
ward to  the  base  of  the  broad  ligament.  Establish  its  relations 
to  the  uterine  artery.  What  surgical  significance  has  this  ana- 
tomical relation? 


Fig.  291. 


-Ureteral  slioath 


Plexus  uternyaginalis 

v.  uterina 

L 

V.  uterina  itost. 

A.  ureteris 

A.  uteriu 
Flex.  ves.  siiv  vesicovaginulis 
V.  uterina  ant 
A.  cervicovaginuiis    ^wjx 

A.  vaginalis    ^^/ 


Diagram  showing  the  relations  of  the  ureter  to  the  cervix  [uteri]  and  adjacent  vessels.  The  line 
LL  passes  a  little  below  the  vaginal  isthmus  of  the  uterus.  The  longitudinal  striations  indicate  the 
vaginal  wall,  and  the  dotted  line  shows  the  contour  of  the  cervix  uteri.  The  vertical  line,  25  mm., 
indicates  the  length  of  the  cervix  uteri.  (From  Poirier  et  Charpy,  Traite  d'Anat.  hum.,  Paris,  1901,  t.  v. 
p.  457,  Fig.  320.) 

Trace  the  ureter  forward  to  the  bladder  and  establish  its 
relation  to  the  anterior  vaginal  wall.  At  what  angle  does  the 
ureter  enter  the  bladder? 


Uterus  (Uterus)    (O.  T.  Womb).     (Vide  Spalteholz,  Figs.  662,  664, 
665,  667.) 

Use  models  and  special  preparations  for  this  study.  Estab- 
lish the  position  and  relations  of  the  uterus.  How  does  the 
infantile  compare  with  the  adult  organ? 

(a)   Body  of  uterus  (corpus  uteri). 

(aa)   Fundus  of  uterus  (fundus  uteri), 
(ah)   Lateral  luargin   (manju  lateralis). 
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(ac)   Vesical  surface  (fades  vesicalis). 
(ail)   Jntestiual  surface  (fades  intestinalis) . 
(ar)    Cavity  of  uterus  (cavum  uteri), 
(b)    Neck  of  uterus  (cervix  uteri). 

(ba)  Supravaginal  part  of  neck  (portio  supravaginalis  [cervids]). 

(bb)  Vaginal  part  of  neck  (portio  vaginalis  ]_cervids'\). 

Fig.  292. 


Median  section  of  the  body  of  a  woman, 
f,  nterus;  B,  urinary  bladder;  Prom,  promontory  of  the  pelvi.s;  .%m,  symphysis  ossium  pubis; 
Cnr,  ceryi.x  of  the  uteru.s.    Tlie  dotted  line  shows  the  position  of  the  upper  boundary  of  the  hip-bone. 
(After  CuUen,  Cancer  of  the  Uterus,  Baltimore,  1900,  p.  7,  Fig.  ?,.) 


(be)   External  orifice  of  uterus   (orificium  uteri  externum)    (0.  T. 
external  os). 
(bca)   Anterior  lip   (labium  anterius). 
(bob)   Posterior  lip   (labium  posterius). 

(bd)  f'anal  of  neck  of  uterus  (canalis  cervids  uteri). 

(be)  Internal  orifice  of  uterus   (orificium  internum  uteri)    (0.  T. 

internal  os). 
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Vagina.      (Vide  Figs.  290,  292,  and  Spalteholz,  Figs.   664,  665.) 

Note  the  length  of  its  anterior  and  posterior  walls.  Palpate 
the  cervix  nteri.  How  does  it  differ  in  the  parous  and  nulli- 
parous  ?    What  is  the  relation  of  its  long  axis  to  the  pelvic  brim  ? 


EiG.  293. 


Ampulla  tubao  nterinae 
Inl'uiKlibuliiiJi  tubae     \ 
uterinac 
Ostium  abdominale  \ 
tubau  uterinae 
Fim.bria(  tubic        '^ 


Fimbria  ovarica 
Mesosalpinx 

Epftophoron 


Ligameiitum  suspLMisorium  o^  iru 
Infundibulum  tiil.-ic  uteniue 


v 


Ail  s  mctnum  C)^  \num  dt  vtrnm 

IsLlimub  tubdc  utennat    ItaciLs  mclialib) 


Appendix 

vesicu- 
losa [Mor£,nf,nii] 

A.  and  V.  o\aiica'' 

Lis-ainentum  suspen 
.sorium  tn  mi 

L\tr(_mit  is^ 

tub  iria 
Mlso\  mum  /     , 
Fieies  mtdnlis  ' 
MirK)lib<r      , 
]  1^  imentuin' 
I  itum  uttn 

Eitn  mitd'5  uteriud  u\  iru 


Ovarium 
sinistruni 


ovirii 
um 


1  ULidub  utcn 


Tuba  ntcnna 
pioprium 


T_  rcttr 


M.  recto-utrrinus 


Qti  ru^  (la  K  suit    tuialis) 


!  ExC!ivatIO]-eoto-iiti;'rina  [eavum  T)<aiglasi] 

Plica  rc'Cto-uterma  [Douglasi] 


Uterus,  Fallopian  tubes,  and  ovaries,  yiewcd  from  behind.  (On  the  riylU  the  i)arts  have  been  left 
in  their  natural  position,  on  the  left  the  ligamentum  latum  has  been  uiiloliled.)  (Alter  Spalteholz, 
Hand  Atlas  of  Hum.  Anat.,  Leii)zig,  1903,  vol.  iii.  p.  .'19(^  Fig  W'l-.j 


Determine  its  relations  to  the  bhidder  and  rectum.  Pass  a  probe 
through  the  ureter  from  the  pelvis  and  determine  the  relations 
of  the  ureter  to  the  vaginal  wall.  What  is  the  relation  of  the 
urethra  t     Stud)' — 

(a)    Funiix  of  vagina  (fornix  vaf/inae). 
(h)    Anlerior  wall   (paries  anterior). 

(c)  Posterior  wall  {paries  posterior). 

(d)  Hymen  (hymen  [femininiis]) . 

(e)  Hymeneal  caruncles   (caruuctilae  Ivjmenales). 

Are  the  kitter  present'?    If  so,  what  is  their  signitioaiice? 
(/')    IMusenlar  coat  {tunica  nniseiitaris). 
(g)    J\Iucons  coat  (txiiiea  mucosa). 

(i/a)    "\'a,uiiKil  lyinpli-iindiiles  (iiochili  lipitjilialici  raginales). 

(tjb)   Rugae  (rucjae  vaginatcs). 

(gc)    Colnnms  of  the  rugae   (columnne  riirjarniii) . 

(gca)   Posterior  (columna  rui/arnrn  posterior), 
(f/cb)   Anterior   (eotuinua  rugarnnt  anterior), 
(gee)    Carina  nretliralis   [vaginae]. 
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Ovary  (Ovarium).'     (Vide  Figs.  293,  295,  and  Spalteholz,  Fig.  632.) 

((()    lliliis  of  ovary  (hiliis  ocaril). 

{[))    JMedial  surface  (facicK  iiii'(li((lifi). 

(c)    Lateral   surfaee    (fades   lalcralis). 

id)    Free  iiiai-i;iu   ( iiian/o  liber). 

((_'}   Mesovariau  inargiu   (mttnjo  incmivarira). 

(/■)    Tubal  extremity  (c.iirciiiitas  tiilxiria). 

((/)    Uterine  extremity  (c.vl rciiiildt;  uleriita). 

ill)   I'roper  ligauient  of  ovary   (liiiaiiieiiliim  ovarii  j}ropriuin). 

(i)    ( 'orpus  luleuui   (c(jrinis  liiti'iuii)    ("  yellow  liody") . 

U)    Corpus  alliieaus  [curpiis  albicaits)    ("  white  l)ody"). 

Fxauiiue  sectiou  of  ovary  uuder  liaud-leus. 
(/i)    Stroma  of  ovary  (stroma  oritrii). 

(I)    I'rimary  ovarian  follicles  (folli<-uli  oopluiri  primarii). 
(m)  ^'esieulai-  ovarian   follicle    { foUimlus   oophori  vesiculosus    [Graafi]). 
(n)    Theca  of  follicle  (ihcca  foViruli) . 

(na)    External  tuuie   (tunica  c.rterna). 

{nb)    Literual  tunic   (tunica  inlcrna). 
(0)   Lic]uor  of  follicle  (liquor  foUiculi) . 
{p)    Granular  layer  (stratum  graiiidosum). 
(q)    Cumulus  oojohorus  (0.  T.  discus  proligerus). 

(qa)    Ovule   (ovulum). 

What  is  the  relation  of  the  ovary  to  the  posterior  layer  of 
the  hroad  ligament  ?  What  is  the  "germinal  epithelium"  ?  Has 
the  ovary  a  serous  covering  comparahle  to  that  of  the  testicle? 

Examine  the  Inroad  ligament  with  the  naked  eye  and  under  a 
hand-lens  and  study  the  following  structures.  Determine  what 
embiyonie  structures  they  are  developed  from,  and  what  their 
homologues  in  the  male  are. 

(a)  Paroophoron   ( paronphoron). 

(b)  Epoophoi'on  {cpjooptionm) . 

(ba)    Longiludinal   duct   of  epoophoron    (ductus   epoophori   longi- 
liifliiialis    [(tiirtiicri]  ). 
(ball)    Ti-ans\-erse  ductules  (duct ill i  traiisrcrsi). 
(bh)   Vesicular  appendages  (appendices  vesiculosi  [Morijagtiii]). 


Uterine   Tube    (Tuba   uterina    [Fallopii])    (O.    T.    Fallopian   Tube). 
(Vide  Spalteholz,  Figs.  662-664,  667.) 
Determine  the  positions  and  axes  of  the  tubes,  also  their  rela- 
tions to  the  neighboring  viscera.    From  what  does  the  Fallopian 
tube  develop?    Note  the  following:  ' 


'  For  a  delailed  account  of  Ihe  l)lood-supply  of  the  ovary,  soo  "  Origin,  De- 
velo|")nieiit,  ami  I  )egciiei-alioii  of  llie  llloo<l-\-essels  of  the  Human  Ovary,"  by 
J.  a.  ('lark,  in  ConI  i-ilmlions  to  llie  S<-i.  of  Med.,  I'.altimore,  1900. 
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(a)   Abdominal  mouth  of  uterine   tube    {ostium  ahdominale  tiibae  iiter- 
inae ) . 

This  communicates  with  the  peritoneal  cavity. 
(6)   Infundibuhnn  of  uterine  tube  (infundihuhun  iubae  uterinae). 

(c)  Fimbriae  of  tube  (fimbriae  tnbae). 

(ca)    Ovarian  iiinbria   (fimbria  ovarira). 

(d)  Ampulhi  of  uterine  tube  (ampulla  Iubae  ulerinae). 

(e)  Isthmus  of  uterine  tube  (ibtlnnus  tubae  uterinae). 

Fig.  294. 


Lig.  ovarii  proprilun 


Lig.  teres  ntori 


Scliemc  of  the  development  of  the  iiiteniul  female  t'enitul  organs,  showing  their  initial  situation 
and  their  situation  again  after  apparent  descent.  Organs  whieh  persist  are  in  unbroken  outline  (exe-ept 
the  ovary  in  the  lower  position),  those  that  atrophj-  are  in  dotted  outline  (Hertwig).  (After  Poirier  et 
Charjiy,  Traite  d'Anat.  hum.,  Pari.s,  1901,  2  cd.,  t.  v.  p.  399,  Fig  290.) 


Round  Ligament  of  Uterus  (Ligamentum  teres  uteri).     (Vide  Spalte- 
holz,  Figs.  665,  667,  675.) 

Dissect  out  the  round  ligament  forward  to  the  annul  us  in- 
guinalis  abdominalis.  Do  any  lymphatics  accompany  the  round 
ligament?  If  so,  with  what  lymph-nodes  do  they  communicate f 
From  what  is  the  round  ligament  developed,  iind  what  is  its 
homologue  in  the  male?  What  is  its  function?  What  is  the 
vaginal  process  of  the  peritoneum  {processus  vagbialis  peri- 
tonaei)  (0.  T.  canal  of  Nuck)  ? 

Diaphragm  of  the   Pelvis    (Diaphragma  pelvis).      (Vide   Spalteholz, 
Figs.  670,  671.) 
Dissect  out  the  following  muscles  and  determine  their  rela- 
tions to  the  bladder,  vagina,  uterus,  and  rectum.    Compare  these 
muscles  with  those  in  the  male,  noting  carefully  any  differences. 
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(a)    Ijexalof  imiscle  of  aims  (J/.  Irnitor  niii). 

((/(/)    Uiilinciiccym'us  iniisc-lu  (M.  pnhiicdcciigcus) . 

{(ih)    lliiieiiecyyxMis  imiscIc    (.1/.   iliuc()cc/i[icut>). 
{h)    I'oc-cygvus  muscle   (M.  loii-iiijciis) . 

Remove  the  viscera  from  the  pelvic  cavity.  Divide  the  ves- 
sels and  nerves  t'omiected  with  the  viscera,  the  levator  ani  mus- 
cle, and  tlie  pnliovesical  ligaments,  ^)i^'ide  the  structures  hold- 
ing the  urethra  and  vagina  to  the  i)ubic  arch.  Separate  the 
rectum  from  the  sacrum  and  cocc^^x.    Now  study — 

Other  Pelvic  Muscles  and  Fascia. 

(«)    ( »l)lin'a|ov  iiilei'mis  nmsfk-'    [21.   obluialor  iiitcnius).      (Tide  Spalte- 

li..lz,  Ui-   :!7:{.) 
{h)    ( )bturntor  faseia   {  fiiscii'i  uhl nnilnria  }. 
{(-•)    Piriform  muscle  (J/,  jiirifnniiis) . 

Rectum   (Intestinum  rectum).      (Vide   Spalteholz,   Fig.   576.) 

Dissect  the  rectum  away  from  the  vagina  and  uterus.  Open 
the  rectum  along  its  anterior  wall  and  study  its — 

{a)   Mucous  U)eiul)Taue   (tunica  mucosa). 

ilia)    Trausveise  reclal  folds  (plicae  tiroL^versah's  recti), 
(ah)    Lyuiph-uodules   (tioduli  lijiiiplint ici) . 

In  Ihe  anal  part  of  the  recUiiu  (jiars  aiialis  recti)  study — 

(ac)  Eeclal  columns  of  Morg'aoiii  (ciiJiorniae  reclali'S  [3Ioygagnii]). 

(ad)  Heinoniioidal  riuu'   (a)uiiilus  liacmorrttnidalis) . 
(h)    Siibiuucous  tela  (Ida  snhiinicosa). 

(c)    j\Iusculai-  tunic   (tunica  iiiiiscnlari.s) . 

(ca)  Louyitudiiial  layer  (slralmn  loni/il iidiiiale) . 

(caa)    Rectococey,yeus  musi'le    (M.    rectococcijfjeus). 

(cb)  Circulai-  layei-  (siraliim  eircahirc). 

Nole   dial    the   eii'cular   lilu'es   are   increased   in 
uuiuber  in  (he  base  of  each  transNcrse  rectal  fold. 
(cha)    Intenuil    siihiiicter    nuiscle     (J/,    sphincter    ani    in- 
lernus). 

Female  Urethra. 

Open  the  bladder  along  its  anterior  surface.  Carry  the  in- 
cision along  tlie  aiitei-ior  wail  of  the  urethra.  I'in  the  urethra 
and  bladder  down  upon  a  cork  dissecting-tray  and  study  the 
female  nrethi-a  (iirrfJirn  uiiilic'hri.y).  (Vide  Siialteholz,  Fig. 
((42.)     Tompai-e  it  witli  the  male  ui'eilira,  noting  differences. 

(a)  I'"xlei'iial  urelliial  orilic(^  ( <iri/i,iii  111  iirelhrac  cAicrnnm). 
(h)  Sjion^jy  body  ot  uivllii-a  (<ni/,ns  sjningiusinii  Hrelhnic). 
(c)    Musciilai'  luiiic  (liiiiica  nnisciihiris). 
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{ca)    Circular  layer  (stratmu  cin-ularr). 

(cb)    Liiiigitudinal  layer  (slraliun  tijiujitadhialc). 

(d)  Submucous  tunic  {I  tin  tea  siihmucosa) . 

(e)  Mucous  tunic  (tunica  mucosa). 

(ca)   Uretliral  glands  (Gl.  iirethraJes) . 
(eh)    Urethral  crest  (crista  urellirctUs) . 

Urinary  Bladder  (Vesica  urinaria).     (Vide  Spalteholz,  Fig.  642.) 

Refer  to  the  pages  011  the  male  pelvis.  Compare  the  blad- 
der of  the  female  with  that  of  the  male  as  to  form,  size,  and  mus- 
culature. 

Interior  of  Vagina. 

Opeu  the  vagina  along  its  anterior  wall.  Carry  the  incision 
into  the  uterus  and  lay  open  the  Fallopian  tube  on  each  side. 
Stud}'  at  this  time  also  the  relations  of  the  ovary  and  its  liga- 
ment to  the  uterus. 

Pin  down  the  structures  upon  a  dissecting-block  and  study 
the  following.     (A^ide  Spalteholz,  Fig.  ()()4.) 

(a)  Muscular  tunic  (tunica  musctdaris). 

(b)  Mucous  tunic  (tunica  mucosa). 

(ha)    Vaginal  lymphatic  nodules  (noduli  li/mpltaiici  vagiticdes) . 

(bb)    Vaginal  rugae  (rugae  vaginctJes) . 

(be)    Columns  of  rugae  (colmnitae  rugariuii) . 

(bca)    Posterior  eoliunn  of  rugae    (colutttiia  rugartim  pos- 
terior), 
(bch)    Anterior   column    of   rugae    (colitttntn    rtigurtiin   an- 
terior) . 
(bee)    Urethral  carina   (carina  urctliratis   [Morgagttii]). 

Interior  of  Uterus.     (Vide  Fig.  295,  and  Spalteholz,  Fig.  664.) 

(a)  Cavity  of  uterus  (canim  uteri). 

(b)  Internal  orihce  of  nterns   (urifictum  uteri  internum)    (0.  T.  internal 

OS). 

(c)  Neck  of  uterus  (cerri.r  uteri). 

(ca)  Supravaginal    jiart    of    cervix     (porlio    sttpraeagincdis     [cer- 

ricis]  ). 

(cb)  Vaginal  ]iart  of  cervix  (portio  vaginalis   [eeri-ieis]). 

(cba)    External  orifice  of  uterus  (ori/iciiim  atrri  e.rterntitn) 
(0,  T.  external  os). 

(1)  Anterior  lip   (labiitin  anierins). 

(2)  Posterior  lip   (Inhinm   pusleriiis) . 

(d)  Canal  of  neck  of  ulerns  (canalis  cervicis  itteri). 

(da)  Palmate  folds  (plicae  palmatae). 

(db)  Cervical  glands  (Gt.  ccrricalcs). 

(e)  Parametrium  (parametriiii)i). 

(f)  Serous  tunic  (tunica  serosa  [pcrimi^tritnn]). 


550 


LABORATORY  MANUAL  OF  HUMAN  ANATOMY 


(</)   Musculai-  tunic  (liinica  musciilaris). 

(h)   Muscular  tunic  oi' iieek  (tunica  mu>iCHlaris  [cervicis]). 

(i)    Mucous  tunic  (Pmiica  •mucosa). 

(ia)   Uterine  glands  (Gl.  uterinae). 

Interior  of  Uterine  Tube  (Tuba  uterina  [Fallopii])   (O.  T.  Fallopian 
Tube).     (Vide  Fig.  295,  and  Spalteholz,  Fig.  664.) 

(a)  Uterine  part  (pars  uterina). 

(b)  Uterine  opening  of  tube  (ostium  uterinum  tuhae). 

(c)  Serous  tunic  (ttucica  serosa). 

(d)  Adventitious  tunic  {tunica  advcittitia). 


Ostium 
Tltorinum  tubio 


Frc.  20.3. 

Epoophoron  (ductulus  longitudinalis) 

Tunica  isurosa^  j 

Mesosalpinx  j  ! 

Istlimus  tubae 

Pars  uterina  tubae  l 


Ampulla  tubae  I 

Plicae  (ampullaros)  tubariae 

Epoophoron  (ductuli  transversi)  i 
(;)stium  abdominale  tubae 


Cavurn    t  n 
Till 
musrnJar        t  n 
Tun](.'ii 
Oritirium  i    \   ri 
um   It  n 


^analis  com  i-^ 
'licac  palmata 
jriSoiuni  ext  n 


\.f  pen  1]\  vesiculosa 

(M  rgagnii) 
Irrovaginalis 


um  lit  n 


The  uterus  and  right  Fallopian  tube,  t.aba  uterina,  opuned  up  posteriorly.  The  peritoneum  has 
been  strippud  oIT  the  liu.-^terior  suriacc  of  the  broad  ligament.  (After  Toldt,  Auat,  Atlas,  Wien.  1900, 
2  Aufl.,  p.  400,  Fig,  S47.J 


(e)   Muscular  tunic  {(imica  musadayis). 

tea)    Loiio'itudiual  layer   {slraliim   lonr/itudinale), 
{eh)    Circular  layer  {stralum.  circiilarc). 
if)    Suljmucous  tela  {tela  ^uhmiicosa). 
(g)   Mucous  tunic  {tuniea  miieosa). 

(ga)   Tubal  folds  {]>]iear  tuhariae). 

igaa)   Anijmllar  f'nl<ls  {p/ifoe  aiDj/iiJIares). 
(gab)   Isthmian  i'olds  [plicae  i.-^{]iniicae). 
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JOINTS    OF    THE    PELVIS. 

In  studying  the  following  joints  determine  the  general  char- 
acteristics of  the  bony  surfaces  entering  into  their  formation. 
Study  the  movements  which  occur  between  the  joint  surfaces, 
the  muscles  which  produce  these  movements,  and  the  mechanism 
by  which  they  are  restricted.     Pay  particular  attention  to  the 


Fig.  296. 


I  K.  ftiiornspinosum 


Liy.  sarToenerygenm 
aiitrrius 


Articulations  and  ligaments  of  th    pchis      Ynt  n  r  ri  \y      The  os  pubis  and  tlie  os  ischii  have  been 
partly  cut  away.     (Fr  m  lointr  ct  Chirfj ,  Trait     1  Anat.  hum.,  Paris,  t.  i.  p.  700,  Fig.  706.) 

synovial  membranes  and  their  rehitions  to  the  joint-cavity.  Ee- 
view  the  bursae  which  you  have  found  in  your  previous  dissec- 
tion, and  establish  their  relations  to  the  joints.  If  the  ligaments 
have  dried,  their  dissection  may  be  rendered  easier  by  soaking 
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them  in  crater.  Eeiiiove  the  pelvic  muscles  and  nerves.  The 
origins  and  insertions  of  the  mnscles  should  be  carefully  meas- 
ured and  charted  before  they  are  removed. 


Fig.  297. 


Lie  ^i]praspinale 


ihimbale 


Li^^  sacro- 

iliacnm 

post.  long. 


Lig.  sacrotubtTOsum 


Lig.  sir !')(  X    \  ^  mil 

[lost  nu'- 
Lig.  sacrorc      ^L  nni  lutt  rul 

Artieul  t!  lis    iiid  lij- iniLOts     1  tli     phi        I      t  ii  r-\i  w      (From  Loirier  et  Charpy,  Traitci 
d  Anit  hum    I  iii^  t  i  p    djl   Tig.  707.) 


Ligaments  of  the  Pelvic  Girdle  (Ligg.  cinguli  extremitatis  inferioris). 
(Figs.  296  and  297.) 

(o)    Obtui'atnr  iiieiiibraiie  (iiicnibraiui  abl  iiratoria) . 
((Id)    ObUiratcir  eaiml   (rdiialis  <ilil uniloriiis). 

(b)  llioluiiiliar  liyaiiioiit  ( lifiiiiin-iiliiiii  illoliuiibab'). 

(c)  Saci'dlubei'ous   byaineiit   {li</(iiiii'iil iiiii   siirr(}l iibcrosiim)    (0.  T.  poste- 

I'idi'  (ir  .'ji'oat   sacidscialic  li^aiiioiM  ) . 
(ca)    FalciJ'(ii-iii   |)rne('ss    {processus  fiibifitrmis)    (0.   T.   falcifoi'Ui 
ligament). 
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(d)    Sacrospiiious  ligament   {ligamentum  sacroapinosum)    (0.  T,  anterior 
or  small  sacrosciatic  ligament). 

(da)  Gi-eater  sciatic  foramen  (foramen  ischiadiciim  niajus). 

(db)  Lesser  sciatic  foramen   (foramen  ischiadicum  mtiias). 

Sacro-iliac  Joint  (Articulatio  sacro-iliaca). 

(rt)   Anterior  sacro-iliac  ligaments   (Ligg.  sacroiliaca  anteriora). 

(b)  Iiitei'osseoiis  sacro-iliac  ligaments   (Ligg.  sarroiliara  hitcrossca) . 

(c)  Slioi't    posterior    sacro-iliac    ligament     (Lig.    sacroiliaciuii    poateriua 

breve). 

(d)  Long    posterior    sacro-iliac    ligament     (Lig.    sac  roil  iacum    poslerius 

longum ) . 

Divide  the   ligaments   and   separate  the  bones.     Study  tlie 
synovial  space. 

Fig.  25)8. 


Frontal  sectiun  through  the  symphysis  ossium  pubis.     (From  Gogenbaur,  Lchrlj.  dcr  Aniit.  il<'S 
ML'U.sch.,  Leipzig,  l.sa'.l,  7  Aufl.,  Bd.  i.  p.  -193,  Fig.  2:;i.) 

Symphysis  of  Pubic  Bones  (Symphysis  ossium  pubis).     (Fig.  298.) 

(a)  Snperior  imbic  ligament   (Lig.  pubieum  supjeriim). 

(b)  Arcuate  ligament  of  pubis  (Lig.  arcualum  piibi.^). 

(c)  Interpuliic  tibrocarlilaginnus  lamina    (lamina  fibrocartilaginea   inter- 

piibiea). 

Use  the  chisel  and  remove  a  piece  of  tlie  bone  from  the  front 
of  the  joint.  Study  the  interpubic  fibrocartilaginous  lamina  and 
the  synovial  membrane  of  the  joint-cavity. 

Symphysis  of  Sacrum  and  Coccyx  (Symphysis  sacrococcygea). 

(a)  Snpei'ticial   pcjsterioi-   sacrococcj'geal   ligament    (Lig.   .■^((erdioi-rggeum. 

po.steriUK  KUperp'i-i(de  ) . 

(b)  Deep    jjoslerior  sacrococcygeal   ligament    (Lig.   saerocoecggeiini    p(js- 

leriiis  jirofinidiim  ) . 
(e)    Anterior  sacrococcygeal  ligament   (Lig.  sacrococcggeum   nn1erii{><). 

(d)  Lateral  saerococcj^geal  ligament    (Lig.  saeroeoeeggcuin  Jalrralc). 


CORRIGENDA 


Page  31.— Among  "  General  Works"  the  l)ook.s  of  Heule  and  Hyrtl  should 
have  Ijeen  included. 

Page  77.— At  side  of  figure,  in.stead  of  "  M.  Ijrachiodorsalis"  read  "  M. 
braehioradialis." 

Page  99.— At  side  of  figure,  instead  of  "  M.  adductor  pollicis  brevis"  read 
"  M.  abductor  pollieis  brevis." 

Page  127. — At  side  of  figure,  instead  of  "  A.  pudenda  coiunuinis"  read  "A. 
pudenda  interna." 

Page  132. — At  side  of  figure,  instead  of  "  N.  sapbena  mag."  read  "  V. 
saphena  magna." 

Page  161. — At  side  of  figure,  iustead  of  "  N.  et  M.  peronaea  long."  read 
"  Nerve  to  the  M.  peronaeus  longus." 

In  same  figure,  instead  of  "  M.  peronaeus  prof."  read  "  N.  peronaeus 
profundus." 

Page  164. — At  side  of  figure,  instead  of  "  N.  tiabialis"  read  "  N.  tibialis." 
Page  1S6. — On  figure,  instead  (jf  "  Lig.  tibiocalcanenm"  read  '' Ligameutum 
caleaneotibiale." 

Page  198. — On  figure,  instead  of  "  Gyrus  cereljii"  read  "  Cortex  cerebri." 
Page   224. — At   side    of   figure,    instead    of    "  M.    trapezoideus"    read    "  M. 
trapezius." 

Page  252,  line  11. — Instead  of  "  External  carotid"  read  "  Bi-anches  of 
external  carotid." 

Page  412. — At  side  of  flgui'e,  instead  of  "  Ost.  atiioventr.  dextnnu"  read 
"  Oistium  venosum  dextrum." 

Page  437. — At  side  of  figure,  instead  of  "  A.  pudendus  exteruus"  read  "  A. 
pudenda  externa;"  also,  instead  of  "  A.  perinei  superficialis"  read  "  A.  perinei." 

Page  440. — At  side  of  figure,  instead  of  "  N.  ischiucavernosus"  I'ead  "  M. 
ischiocavernosus;"  also,  instead  of  "  N.  pudendus"  read  "  N.  jjeriuei ;"  instead 
of  "  N.  cut.  N.  fem.  post."  read  "  N.  cutaueus  fenuiris  posteri(ir." 

Page  441. — At  side  of  figure,  iu.stead  of  "  N.  trans,  perinei  j)r(>f."  read 
"  M.  transversus  perinei  profundus." 

Page  497. — At  side  of  Fig.  B,  instead  of  "  fusion  to"  read  "  fusion  with." 

Page  506. — In  foot-note,  instead  of  "  perineal"  read  "  perirenal"  in  two 
places. 

Page  522. — At  side  of  Fig.  276,  instead  of  "  Fibr.)-elastic  netwoi'k  of  the 
int.  reel."  read  "  Filn'o-elasfie  netwoil<  of  the  rechnn;"  also,  nislead  of  "  N.  sph. 
ani  ext.  subcut."  read  "  M.  sphincter  ani  subeutaneus." 

Page  523. — In  figure,  instead  of  "  Fossa  isehiorectale"  read  "  Fossa  ischio- 
rectalis." 

Page  531. — In  figure,  instead  of  "  A.  bulbo-urethrae"  read  "  A.  bulbi 
urethrae." 

Ffiise  5()3  et  seij. — Instead  of  "  Index  In  New  Terms"  read  "  index  to  Terms 
now  u.sed." 
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Absolute  heart  dalness,   4oG 
Annulus  inguinalis  abdominalis.   453 

—  —   subcutaneus,    453 

—  teadineus  communis,   28o 

—  uretliralisj  538 

Aorta  abdominalis  and  branches.   512 
Appendix  vesiculosa    [MorgagniiJ,   550 
Arcus  tendineus  M.  levatoris  ani,   534 
Arteria  axillaris,   63 

—  carotis,  274 

—  cerebri  media,   320,   321 

—  coeliacus,  401 

—  femoralis.    137,   147 

—  glutaea,  127 

—  intercostalis,  401 

—  lingualis.  2(17 

—  maxillaris  externa.   207 

—  meningea  media.  299 

—  mesenterica  inferior,  470,   495,   496 
superior,  475 

—  obturatoria.   529.   530,  531 

—  ophthalmica.  27S 

—  phrenica,  401,  512 

—  poplitea,  134 

—  profunda  penis,  538 

—  I)udenda  interna,   530 

—  sultclavius,    (13,    221 

—  thyreoidea   superior,    207 

—  uterina,   543.   550 

—  vertebralis.   2S5 

Arteries  of  anterior  body-wall.   56 

—  of  base  of  brain,    319 

—  of  body  wall,  in  section,  401 

—  of  head.  230,  319 

—  of  knee.    181 

—  of  leg,  159.  171,  1S5 

—  of  neck,    219,    236 

—  of  palm,  97 

—  of  pelvic  wall  and  floor,  531 

—  of  perineum,  13'-i 

—  of  popliteal  space.  133.  134 

—  of  rectum,  532 

—  of  i-etina.   382 

—  of  shoulder.   219 

—  transformation   of   branchial.    421 
Articulations  : 

—  acromioclavicular,   72.    85 

—  ankie.   186.    187 

—  atlanto-epistrophic,  286.  287 

—  atlanto-occipital,   286,  287,   294 

—  carpal,    113 

—  elbow.   110.   Ill 

—  foot.    189.    190 

—  hip.   154,  155 

—  knee,  132,   181.  182.    183,    184 

—  pelvic.   551,    552,    553 

—  radio-ulnar.    112,    113,    114 

—  shoulder.    85.    SO 
Axillarv  arch,  59 

—  fascia.   59.  60 

—  fossa,   60 

Base   of   skull.   200 
Klood-vessels  of  eyeball,  378 
Brachial   arch,    59 

—  plexus.   03.  75,  215 

Brain,   base.   318,   319.  333,   344 

—  hncral   surface.   320.   332 

—  median  surface.  336 
Bronchi.   425 

Bulbus  urethrae,    538 

Capsule  of  Tenon,   256 
Cartilages  of   larynx.   425 


221,  285 


Cerebellum,    327,    328,    329 
Cerebrum.   332.   333 
Cervicobrachial  plexus.   dG, 
('ervix  uteri,  543 

Chorda  lympani.  274,   300 
Ciliary  body,  379 

—  processes,   379 
Cisterna   cliyli,   478 
(Vjlumnae  rectales,  530 
(Conjunctiva  bnlbi,  250,   37;" 

—  palpel>rarutn.   256 
Crista   urethralis.    538 


Development   of  female   genitalia,    547 
Ductus   choledochns,   491.   494,   496 

—  deferens.   512,  527 

—  ejai/ubi  I  orins,   527,  5;'.s 

—  lYmi>lial  i<-iis    dexter.    409 

—  thoracicus.  478 
l.)uodenal   fossae,   469 

r^pididymis.   462 
lOpoophoron,  550 

lOxcavatio  recto-uterinn,  540 
Exit  of  cerebral  nprves.  200 
Exposing  pelvic   fascia,    520.   521 

Fascia.    70.    77 

—  bulbi,    250 

■ —  colli,   200.   210.  211,  227 

—  coracobrachialis,  219 

—  cribrosa,   515 
— -  of  fusion,   497 

—  infrasiiinata.  232 

—  lata,   515 

—  lumlKidorsalis.   232 

—  parotideus,  249 

—  of  pelvis,  522.  523 

—  of  perineum.  43 
— -  perirenal,   507 

—  prerenal.  507 

—  preverleliral.   280 

—  retrorenal,   507 

—  supraspinata,   232 

—  of  Toldt,   507 

—  of   Treilz.    497 
Clexura  coli   dextra,   495 

—  duodeni    inferior.   493 

—  duodeno.jejnnalis.  493 

superior,  493 

l-'undus  oculi.   382 


441.  442,  443 


Canglion.    cervical   sympathetic,   285 

—  ciliary.  281 

—  geniculate,   306 

—  otic,  299.  306 

—  semilunar.   299.   306 

—  sphenopalatine,  281.  304 
— ■  svmpathetic,  515 
Olan'd.   lacrimal.   281 

—  parotid,  200.  219.   207 

—  submaxillary.  20(;.  207 

—  suprarenal.   495 
Olans  penis,  538 
Oranulationes    arachnoideae,    199 
Creat  omentum.   491 

Heart,   dnlness.    400 

—  opening  <'liaml")ers  of.  414,  416,  419 

Inguinal    cannl.    453.    459 
— "ligament.   146.  512.  515 
—  region,   146.   151 
Intestine,  caecum,  488 
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Inll'slini',    cnllirc    "!',    4SL! 

—  (iiiMdcTiuni.   ):i::,  4')(; 

—  icininiiii.    -IS4,    4:1:; 

—  In  11;.'.    4  ST 
Iris.    :;mi 

IslliiiMis    rlK.iulieluflJhali.    .'545 

JdiiUs.  Si'<  Anirulatiiins. 
Kiiliif.v,  V.C.  4'.lT,  .",(14.  .112 
Lab.vrinlli.   Iiony.    ■-I'J'i.   .".112 

—  iiH.iiibi'initiiis,  .';'.i;;.  .'i.'.j 

La.Tiliiiil    .lads.    2.17 

I^acuuar    iiiTl  litaU's.    ,1;>S 

Lami.x.   2'.i2.  .lil.s.  in)'.) 

I.i^S-sn|ip"rls.    4.11; 

I^pns.  :'.s:'. 

Lisanirals.      Si'i'  also  Avi  iciilal  ions. 

Lieanifnt )  s  f.    IaL;aaiPntiua  (  i  I  ; 

—  (.(ti'iiiiaiaiini   licpatis.   ..i)4 

—  !,'asli-.,li il...   inl 

—  inaiiiaal.    14i;.   112.   ll.j 

—  i.f  aniilr.   li;2.  173 

—  nf   prlx  is.    in.    .1.12 

.if     sr;||,illa.     72 

—  liuli(.]irnslalic,    124 

—  r.Hiilil.    "I'   nlcras.    4.in_ 


I. 


—  liniltilit-aji.    aiadinin,    .i2f 

—  VHniisiMM    ilH'palisi     [Aranri'l.    .' 
laihniMiav  posiri.ai.  4:!r, 

Li\fi..    111.-;.    I114 
LnriL's,    411:;.    4111I.   407 
Lyaiiiti;i  I  ics   nf   a  lan^  l'>2 

—  (if  hccasl.    (•,2.    2(il,   22:; 

—  .if  f.iivac[((.    '.11 

—  (if  liaii.l,    (12.    :)1 

—  (if  licad,   2(11.   22:1 

—  of  iliac   ci't;'!"!!.   47S 

—  (if  iaudiiial    i-c!,'i.in.   130,  4T.S 

—  (if  l.-K.    131 

—  (if  Idwcc    lidili,    131 

—  c.f  penis,    l:;'.l 

—  (if  pdsl  ciaiic  wall  of  trunk,   47.S 

—  nf  ilii!.'li.   l.'il 

—  of  lljoca.x.    112.    201 

Mamma.   17 

Mi-ilnlla    nlilnnsnta.   323,    3.';il.    345 

Mcscnidcv.    l.sl 

Midlirain.   :;23.   33(1 

Jliddic  (■;!(■,  2'.ip.  ::(if; 

MillPr's   niddol    nf   lunK.   427 
M(i(lll(.    2S(I 
Mnsrid.    M((s,  Ics  : 

—  focr.VK-iais,    134 

—  iliacns.    111 

—  Ifvnior    aid,    134 

—  nlili,|dns   alidnm,    i^xf,,   515 

of     alldnlKnll,      14(1,      413 

—  (if    li.i.k,    4',i,    23.2 

—  nf  (  l((.|.l;,   2P2 


,f 


.'  M 


—  (if  i.yo,   277,   2,S(i,   2.S1 

—  nf    linii-ocs.    1(12.    KI.S 

—  of   lloor  of    ilh.   221 

—  nf    foul.    1(12,    172,    177 

—  i,f    lornaciii,    PI 

—  Ill    IniKd,    P'l 

—  nf    lacv((\',    2(11,    312 

—  nf    Ic;;-,    1(11,    173,    174 

—  nf    n,.,.k,    -JlP,    221,    22  I, 

—  of    orliil  ,    ■_'77,    2.S((,    2S1 


if 


il 


IS 


of    pi.|\i..     Ilnnc,    1:1  I 

if    p.ci((i(((((,     13,7,    43S,     I  Id.     I  II. 

nf    plcci  |,\-,     LMll,     npn 

of     phdVS ,      n((,S.     n|,, 

of  si idrc,  s:i 

of   ,si(l.r((:(xillacv    region,    2117 


44.'!,  44(1 


.Mnsclc,   ,M((S(d(,s  : 

—  of   lliinl).    147.   151 

—  of    tonf,'(lc.   2(15,   310 

—  of   wall    of  liaink.   50,   401 

—  [isoas   ma, in].,   51., 

—  pubovcsicalis.    520 

—  tjuadratiis   hindmriim.    515 

Xasolarrimal    dni.d.    257 

N,-.r\'(.s   of  aiilcrior  Hiirfa(.-o  of   (laink,   54 

—  of  arm.  00.  75 

—  of  face,   253 

—  of   fool,    143,   101,    107 

—  of    fncc..(cni,    .SI,    SS,    05 

—  of   ulKlcal    coKlon,    124,    12.8 

—  of  imnd.   SS,   SO 

—  of   1('K,    143,    101,    107 

—  f,f   Inmliar   plexus.    ol5 

—  of  iicik.  2((S.  253 

—  of   nose.   3,04 

—  of   oiiiil.   27s.    2S(i.    L'.sl 

—  of  pcriiienm.  44(1,  440 

—  of   sl(',,ul'il("r.  '110.    75.   S3 

—  nf    ll(is;l(,    124,    143,    151 
,\(.rv((s,   ,\or\-i  : 

—  alKhicons,  273 

—  anriiailaris  masnn,s,  25.3 

—  anricuIofcmjK.irali.s,   25.3 

—  (.acdiaci.   221 

—  c.(:,ri,|irali.K.    200,    31 S 

—  (  linrda   I.\'nip:u(i.  274,  300 

—  dorsalis  fa-nis,   515 

—  facialis,    253,   300 

—  filossopliar,vnf,^e.us.    205 

—  ln-]ioiilnssns,    205 

—  linsnalis,    205 

—  mandilmlaris  and   rami,  203 

—  maxilla  cis,   273, 

—  uasnpalatinns,    300 

—  occipilalis,  253 

—  oculoniolorins,   273,  2.S1 

—  nlfiudorii,  300,   304 

—  oiihl  liaimi.ais.    273 

—  palatinns  (anf.,  post.,  mcd.l.  304 

—  recuia-(-.ns,  2(15 

—  spinalis.    47.    240,    241,    245,   400 

—  tri,c;(^minus  and  rami,  274,   2.S1,  209,  306 

—  trocliicaris.   273 

—  vasus,    221 

Xoduli    lvm]iliafici    agcrcgati.   4.So 

snlKarii,  4S5 

Xosc,   2S0 

Xnclci  of  cfrcliral  m^rves,  374 

(»l(cni((,c:   nn'ilinsl  inum,    404 
( irldlal   scpdim,  I'lO 
(  d-y((((   of  ('iic(  I,    3.00 
( ivary,   1  10,    141.    110 

Pncchidnian   Imdics.   100 

I'almar   sln.,.(llis,    101 

I'alp.rcas,    101.    401.   407 

I'apilla    ipnidcni.    403 

I'chis    ccnalis.    110 

rciiis.    13S 

rcriliincum.    111,   401.  407,  544 

l'lniry((X.   2S(.l.   i",)2 

Tlc((ra,    100 

TIcxds   lund.alis,   117 

—  Ininlinsa.d-alis,   117 
--  innlcndiis,    117 

—  said'alis,   117 

riica    lnnail((dii(((lis  il(n-idcni,  403 
I'licac   ciri.((l:(  CCS,    103 
Tnos.    323,    327,    3:;o,    341 
l'n|ili(cal    fossa,    133 
l'o(i]inct's     li!;.(mcnl,     1  10 
rronalinn,    112 
I'ylorus,    10,3 

llccnpsi  Cdcl  ion    nf    Inlnilc    nf    lun"',    427 
l;(..,:io((s  of  a((lccinr  snrfncos,   4,3 

-  nf   posh. Idol,  snrfai.cs.   43 
—    p.ddiical,     134,    435 
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Ilegions   urogenital,    434,    4'^7^ 
Renal  ealices.   r.K.i 
Kosenmiiiler's    lympli-glancl,    47S 


if  alimentary  tract. 


Schema  of  blood-supply 
403,   4114 

—  of  circulation,   41t! 

—  of  embryonic  alimentary  tract,  4113. 
40.5 

—  of  male   genital    organs.    4*)0 

—  of  peritoneum,   40(1.   4tJT 

—  of  veins,  411 
Sections  of  arm.  70.  77 

—  of  at  lanto-epistrophic    articulation. 

—  of  atlanto-occipital    artii'iilation,   2t 

—  of  axillary  fossa.   Oo 

—  of  brain.   .■;ijl,   .330.   .340. 

—  of  brnin-stcm,    .3-7,   3i 

—  of   breast.  T>1 

—  of  cerebellum,  327.  3.3 

—  of  cerebral   liemisphere. 

—  of  corpora  mammilla ria.  .303 

—  of  corpora  liuadrigemiua.    3.".3 

—  of  corpus   callosum.   .327.    3>02. 


404. 


342 
301 


-.1, 
.370 


—  of   ear.    3,S.3.    3S0,.    3.S7.    o.S.S.    3S'.).    3'.") 

—  of  elbow,   KiO.   1  1(1 

—  of  eyeball.  3,7.3.   ."'.77.  378 

—  of   falx   cerebri.    I'.in 

. —  of  female   genitalia.    .34(1,    544 

—  of  toot,   I'.io 

—  of   forearm.   .Sil.   V>2.   '.13.    100 

—  of  hand.   lOo.   113 

—  of  hip-,1oint.   133 

—  of  hijipocainpus.   342 

—  of  hypophysis.   .'>02 

—  of  isthmus    rbombencepbali,    353 

—  of  knee,   132 

—  of  larynx,.  309 

—  of  leg,  15.'*,  104 

—  of  liyer.    51)4 

—  of  median  plane  of  female  body.   544 

—  of  median  plane  of  head,  neck,  thorax.  2S'.i 

—  of  medulla    oblongata,     347,     34.8,     34fl, 
350,  351.  302 

—  of  meninges.   198,  199,  239_ 

—  of  mesencephalon,   350,    357 

—  of  nasopharynx,  294 

—  of  neck,   211.  227.  289 

—  of  nose,   289,   3(10,   301,   302 

—  of  orbit,   250.   277 

—  of  palate,   294,   300,  301,   302, 

—  of  pelyic  and  perineal   fasciae. 
443 

—  of  pelyis.  455,   522,   523 

—  of  pharynx,   227,   294 

—  of  pons,   352,  353.  355 

—  of  shouWer.    01.    85 

—  of  sinus  cavernosuK.  273 

—  of  sinus  s]ihenoidalis,  273 

—  of   spinal    cord.    24(t.    244,    245, 

—  of  stomach   wall,    499 


304 
441, 


246 


442. 


Sections   of  symphysis   pulas,    5.i3 

—  of  testis,  401 

—  of  thigli,    144,    14'.l 

—  of  third   yentricle.   341 

—  of  thorax,    4(10.   4(il,    4(i3 

—  of   tongue,   310 

—  of  trunk  in  median  platie.  4(10_ 

—  of  trunk,    transverse,    4(1 1,    49  j 

—  of   uterine   tnlie,    55o 

—  -   of   uterus,  55(1 

—  of  vagina,   41(1 

—  of   yesiciiln    si'ininalis,   527 
-   of   vulva,   41(1 

Sinus   cavernosus.    273 

—  sphenoidalis.  273 

Skin   incisiiuis  of  anterior  siuU'nces 
of   lii'ad  and   neck.    195 

—  —  of  ixu'ineum.   4.3(1 

—  —  of   posterior  surfaces.  40 
Spermatic    cord.    457 
Spinal    coffl.    323.    330 
Spleen.  491.   495.  497.   501 
Stomach,   491,   497 
Supination.   112 
Surface  of  iialm,  97 
Sympathetic   in    neck,    221,   285 

—  in  trunk,   241 

Synovial   spaces  of  knee.    184 

Tarsal   cartilages.   250 
Tear-sac.   257 

Tendons  of   fingers.    1()2.    1(i8 
Testis,  457.  401.  4(12 
Thoracic  duct,  42(1 
'J'ongue.    315.    310 
Trachea.  289,  425 
Truncus  intostinalis,   478 
3'uba  uterina,  545 
Tympanum,    385,    38(1,    387,    388. 
'391 

T'reter.    510.    512.    543 
Tirethra.  538,   544 
T'rogenital   system,   401 
r terns,    540,    544,    54  5 
tUriculus    prostaticus,    538 


389,    390, 


543 

4.S8 

vertniformis.    4S 
lu'aiu.   339,   34( 


A'agina,  540, 
\'alvula   coll. 

—  processus 
^■enfricles  'if 
"\>ins  : 

—  azygos.  478 

—  hemiaz.^■gos.   478 

—  inferior  caval.    503 

—  of  head  and  neck.  200 

—  portal.    495.    4!I7.    o(l3 

—  of  rectum.    532 
^'esica    uriiuiria.   524.    520 
\'esicula   scminalis,   524,   5 
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Abdominal    ring,    esLernal, 

internal,  456 

Adam's  apple,  li.»4 
Alcock's  canal,  450 
Ammou's   horn,    342 
Anal   fascia,   450 
Angle  of  Louis,  52 
Angulus  Ludovici,   52 
Anterior  carpal  rete,  104 
Antrum    of    Highmore,    303 
Aortic   opening,    421 

—  orifice,  412 
Aqueduct  of  Fallopius,   305 
Arch,   deep   palmar,    103 
"  superficial    palmar,    08 
Arnold's  bundle,  358 

—  nerve,  270 

Arterla  comes  nervi  phren- 
ic i,  407 

—  fossae   Sylvii,   321 

—  princeps   cervicis,   235 

—  —  pollicis,   103 

—  radialis   indicis,    103 
Artery,  Arteries  : 

—  acromiothoracic  or  tho- 
racic axis,   G4 

—  anastomotica  magna.  78, 
82,    84 

—  —  -^  of  knee.    150 

—  anterior   choroidal.    32(^ 

—  —    interosseous,    04, 
196,   105 

—  —  radial   carpal,   02 
ulnar  carpal,  04 

—  articular,    of    knee,    134 

—  auditory,   320 

—  azygos  articular,    134 

—  buccal,  262 

—  collateral   digital,    08 

—  cremasteric,    458 

—  deep  epigastric.   514 

—  dorsal  interosseous,  106 

—  dorsalis    scapulae,    64, 
00,   73 

—  external    circumflex,    of 
thigh.   148 

malleolar.   100 

—  —  plantar,   1 78 
pudic.    140.   148,  451 

—  facial,    218,   252 

—  first    palmar    interosse- 
ous,   108 

—  humeral   thoracic.    58 

—  inferior   dental,    262. 
264 

—  —     internal     articular, 
of  knee.    165 

—  —  palatine,   268,   205 
profunda.  78,   84 

—  internal    circumfii'x.    of 
thigh.    148 

iliac.   514.   528 

malleolar,  loi),   172 

plantar,    178 

—  long  thoracic,   64 

—  middle  capsular,  513 

—  of   the    vas   deferens, 
458 

—  palatine    branch    of   as- 
cending  pharyngeal.    205 

—  palmar  digital.   08 

—  posterior  dental,   262 
interosseous,  105 


Artery,  Arteries  : 
■ —  posterior  meningeal 
branch  of  vertebral,  320 

—  —  radial   carpal,  106 

—  - —  scapular,   51 

■ ulnar  (.-arpal,  94 

—  rami   intestini   tenuis, 
474 

—  ranine,  207.  317 

—  sciatic.    127 

— -    second    palmar    interos- 
seous,  1  04 

—  small   meningeal.   203, 
202 

—  superficial    circumflex 
iliac.    451 

—  superior    intercostal, 
226 

—  —  profunda,  78,  84 

—  —  thoracic,    63 

—  suprascapular,    51,    73. 
214.   230 

—  tonsillitic,    268 

—  trnnsverse,    320 

—  tympanic  branch,  of  in- 
ternal   carotid,    207 

Auditory  nucleus,  354 
Auricles  of  heart,  412 
Auricular     appendix.     412, 

413 
Auriculo ventricular  groove, 

413 
Azygos  uvulae,   205 

P.iclpital    fascia,    82 
Iticuspid  teeth,    290 
Ilile    canaliculi.    505 
r>owman's    membrane.    378 
I'rachial   aponeurosis,   77 

—  plexus,    inner    cord,    68 

—  —  outer  ("-ord.   08 
r.undle  of  Vicq  d'Azyr,  361 

rallosomarginal     fissure. 

336 
Canal,    crural,    145 

—  inferior  dental.  264 

—  of   Petit,   383 

—  of   Stilling.    382 

—  posterior   palatine,   303 

—  Vidian,    2!)7 

( 'anal is    reuniens.    304 
Capsule      of     Tenon,      276, 

277,    282 
Cjtrpal  joints.   111 
Cartilage     of     Sautoi-ini, 

314 
Cerebellar    pednnclc.     infe- 
rior, 326,  ;'.5;; 

—  —  mi<ldle.    32 . 

— ■  —  sujici'ior,    327,   372 
Chordae   \Villisi.   108 
Circumvallate.    papillae, 

310 
Cisterna  basalis,  317 

—  magna.    317 
Clarke's  column.  246 
Cueliac  axis,   401 
Column  of   Rurilach,   326 

—  of   (loll,    327 

—  or    tract    of    Burdach, 
247 

—  —  —  of  Goll,  247 


Columnae  carneae,  421 
Conarium,   346 
Conjoined  tendon.  454.  456 
Convolution,        ascending 

parietal,    33,4 
- —    I'nllosal,    or    gyrus    for- 

nicatus,    330 

—  hippocaniptil,   :'.30 

—  occipitoi  (■inp(»i-a  I,   ;!35 
<Vjr]>ora   Ai'nnlii.    423 

<  'ranial    nei'\'cs,    202 

( "ricoi  liv)-nid      membrane, 

224,    .311.    312 
Crui'a    cereljri,    322 
('rural  canal,   145 

—  ring,    146 
Cms  cereltri,   328 
<_'rypts      of      Lieherkuehn, 

485 
Cushion   of   opiglottis,    314 

Dentate  fissure,  or  fissura 

dentata.  336 
Descemet's   membrane,    370 
Direct     cerebellar      tract, 

305 
-of   Klechsig,   246, 

360 
Discus  prollgerus,   540 
Duct     of     Bartholin,     266, 

267 
Duels   of   Bivini,   260.    267 

Knsiform    process,    52 
Epiphysis   cerebri.   346 
Kxternal      intermuscular 

septum,    78 
—  of  thigh.   142 

—  OS,   544,   549 

Falh.pian   tube,   546.   550 
Fallopius,  aiiueduct  of,  305 
I''aise  glottis,   309 

—  vocal    cords,    309 
l''ascia     lata,     iliac    portion 

of,   141 

—  —    puhic      poi-liijii     of, 
141.    153 

I'^niiccs,    aniei'ior    pillar   of, 
201 

—  postei'ior    i)illn  r    of.    291 
Fifth   ventri<-lc.   3,43 
Fissure   of    Bolando,    334 

—  of    Sylvius.    322 
I'Nild.     arvtaeno-epiglot  ti- 

denn.   3oS 

—  middle    glosso-epiglotti- 
dean,   307 

Folds,    lateral    glosso-epi- 
glottidean.    308 

'■  Foot"      of      cerebral      pe- 
duncle,    or     pes     pedun- 

cuii,  ;:58 

Foramen,     inferior     dental, 
201 

—  ovale.   305 

— -  of   ^^'inslow,    472 
F<)rceps     major.     338.     343, 
364 

—  minor.  338.  364 
Fornix,    anterior    pillar   of, 

343 
■ —   posterior   pillar  of,    343 

559 


5G() 


INDEX    TO    OLDEK    TERMS 


l-'Dssn    palollai'ls.    .'"isi; 
i'',iv.'n    linnielliprica.    IV.yj, 
~-  lii'mispliafi-ica.   ;:!'2 

<Ja!(:'irs  liii'p.  ;M  'A 
<;ani;;li(.tn       cninmissnralr. 

—  i)\'    Aiulersrh.    L'TD 

—  of   Aniol.l,    l^!'!! 

4ilaWtrORl)li'Uic      nUlcill  IIUI, 

47;.! 

<;t^iii(nlah'    !)n.lv.    rxriM-nal. 
IMfl 

—  -   iiifcnial.    :;-H; 
(ilndiolns.    TiLJ 
Clauds   nl'    Xiilin.    l^'.iO 
Clohiis    !ii:iinr.    41111 

—  [iiiiKpr.    4i;(i 

i;ini  I  is   n-s|iii'aloria.    310 

—  vria.   :;ii) 

—  vncoiis.  :;i() 

Cowcr'-s    1  ra'-l,    247 

(;ft-'ai      LiMi-izniiial      lissnre, 

( Irniiiul-liiindlp,    aiUmaur. 

—  lalpral.    1247 
riyi'iis    driital  us,    .■',;;7 

—  liryt    Ipoiporal,    .';:'>." 

—  stM'ond    tt.Mii[i(H'al.    '■'.'■*>'< 

—  1  h  i  !■  d   r  p  m  p  n  r  a  1 .    '■'•'■)  ~i 

—  uncinate.    '■'•'■lO 

Hpssidliacli's    lie-anifnt,    4.~.(j 
lley's    li^anionr.    141 
llijipocaiiipns  ma  jni-,  :'.42 

—  inira.r,    ;:4  1 

Iliiiai    oi'    Amninii,    ;;42 

l|pr„'a('cal   valvo.   4.S7 

Iliac       i)orl  idii       nf       fascia 

l;il;i.     1-12 
Tnfcrinr    pt'diinclc,     '■',()'.) 
lufiindilMila    nl"    Inim,    -127 
Inf  iiridibnlifi»nn       lascia, 

4r>7 
T  n  t  H  r '  ■  a  r  I  d  i  d    f;  I  a  n  d .    222 
InTt-riiista  1      niemhrancs, 

Inti-rnal    capsnlp.    ant  ('i-ior 

limb,   :j(;4 
poslHi-ioi-  lindt,   oiU 

—  inreianusriilar     si.'pl  um, 
7N 

(if    niit^di,    142 

—  OS.   .1-14,   ."4:1 
Iiddocnriica  I    aiiftlo,    oS4 
Is<  liiorapsniaf    band.    1.".-. 
Iter    p    liM'iio    nd     (luarMnm 

^I'litri'Milmi).    32S 

Ja.'obsoirs    iicj-vr.    271 
Joiiil .    ill  I'l  rjo]-    radio-nlnar, 

1  14 

libio(n)iilai-.    is-l 

111 

(ibioiibnlai-.    "1 S4 

— -    1  cmpofoniaxil  la  rv.    202 
Joinls,    <aipnl.    Ill' 
.lu-ii[ai-    -■aii.i.dioTi,    27" 

I.nh\  rill!  h   of  k-idnov,    r,(MI 
J.ar,vn,u--;il    poiirl,    ,\y    sac, 

- —  sioiis.  :■.()'.) 
Lar\ii-:.iplinrviix.     2'.!:; 
1,0111  iriibir   -anolion,    iiiolor 

rord     of.     2X0 

—  niirioiis.   ::i;i 

— -    or    opiiiliahiiir  ;^^an-lion, 

2  7S 

I.ossiw's    I  fian.ulo,    2IS 
I4u;M]]onla    alacia,     ISl 

—  sMbflava,    2.sr» 


Li.i^anicnl .    Li.!2:aiD(-'nl  s  : 

—  anlorior    annular,    IK"., 

mo 

— of   b--.    ITm 

- —    -  -    coinnion,     of     spine, 
2.S7.   4:.;(i 

stpllatr.'  421) 
—-    a  s  1  ra  iJ,n  1  ( ma  \'  i  vu  I  a  r, 

isii 
■ —   calcauoocnboid.    180 
- —    calcaniM.na  vu'iilar,    ISii 

—  chrondoxipboid.   420 

—  <-(.rac(.bi-a(diial,         of 
SclilcDiiii.    SO 

—  rostocoli<',    -172 
~-    rolylobl,     ir.C, 

—  exiri'iial   aniMilai'.  of  Ici^. 

ir.7.   101 

lalor;il,  of  ankip,    ISO 

^   of   elbow,    no 

of    iaw-joinl-.    202 

of    wfisf,    112 

tarsal,   2.">.-. 

—  fab-iforiii.    .■'.r.2 

—  foinoral.    141 
~  ^^|cn(dd,   SO 

—  ub.'nobb'obi-aidiiale      io- 
fpi-ius  of   S'lilcnini,    SO 

—  ■ —    inlornnni         <d" 
Schb'nini.     SO 

—  ;j;i-pat    sacrosciatii'.    1 2.1. 
4.-0.    .-.-.2 

—  IIcssHlbarb's.   4.10 

—  Ilpy's.    141 

—  hyo-epi,txlol  1  idi-aii,     314 

—  interna !    annular,    a  t 
aukle.    170,    173 

lateral,  of  ankle,  180 

—  of  elbow.   IKt 

—  —  —  <.f   1aw-1oinl.   202 

—  of  knoo.   10.1.    ISO 

■ ■  —  of  wrist,   112 

—  --   tarsal.    211 

- —    liMii::    I'Xi  ci-nal,    of    knee. 
180 

—  median     puboprostatic. 
of   Kransc.    442 

—  odontoid    or   che.'k,    2SS 

-  of  Zinn,   271t 

-~   palmar   inrcri'arjjal.    1  I  3 

-  pal|.ebral.    211 

— -    iiosterior   annular.    On. 
104,    100 

—  ■ —   Common,    of   spine. 
2S7.   4;:o 

■ —    --    occipil  o-axinl.     287 

■ of   knci-.    ISii 

—     prce:lono-inrralinnieral, 
of    f'arab(i.Mif.    80 

—  ]iliu-y.-iomaxilIary,     201 
-^    pnboca[»snlar    or    pubo- 
femoral,   111 

—  rbomboid,    221 

—  small    sacro.sria  I  ic,    113 

■ —  .slylomaxilbiry.   217.   202 

—  su|ira,L;lcii(,pr(.|Min]rral, 
of    I'araboMif.    SO 

--    siip!-a^lono,siipraliumcr- 
al,  of  I'aralxiaif.  SO 

—  sus{)oiisorv,     of    axis, 
2SS 

—  Ihyro-arylacnoid,     .312 
- —    I  liyro-opipdol  |  idcan, 

;[1  ! 

—  libiolibulai-,    isi 


1 1 


d'    lb. 


12.     lis, 
I. ladder. 


-    Y  sbaped.     of    l:i-,dow, 
111 
—   zonular   or   rin^^.    1 11 


Li,5nmentum    juffale,    314 

—  mueosunj,   isl 

Limbic    or    falciform    lobe, 

336 
Ijumbosacral    cord.    11 8 
Lnsclika's   muscle.   410 
■ —   tonsil.    203 
Lyra  or   lyre  of  I)avi<l,  343 

Marsnpia  I    notcli,    32S 
Mediasi  inum.       auterior, 
401 

—  posi  prior,    424 
^reil>ori]ian    glands.    211 
Membra  no n.s     cochlea,     or 

Kcala   media,    304 
;Mn.scle,  Mns<des  : 
— ■   abductor   pollieis.   103 

—  accelerator   urinae.    430 

—  adductor  may;nus.  upper 
part,    127,    113 

—  aryteoo-cpi,c:bjttidean. 

;;ii 

—  attolens  auriculam,   100 

—  attraliens   auriculam. 
190 

— ■  azygos  uvulae,  201 
— -  braehialis  anticuK,   80 
~    cervical  is    ascendens, 
233 

—  complexus.   220.   234 

—  crnreus,   llo 

—  depressor    abip    nasi, 
250 

—  —  nnguli  oris,   210 

—  —   labii   iuferioris,  250 

—  c,iaculator   seminis,   439 

—  elevator    of    lip,    super- 
ficial,   250 

-^   —   of    upper    lip,    deep, 

210 
— ■  cre<;tor  elitoridis.  447 
— ■  — ■  peuis,  438 

—  —  spinae.  233 

—  extensor   indicis.   105 
minimi  digiti,  104 

—  — -  ossis   metacarpi   pol- 
licis,    105 

primi  internodii  pol- 

lici-s,   105 
— -  —   SGCundi   intcTuodii 

polli<-is,   105 

—  pxternal    rectus.   270 

—  inferior   lingual.    310 
— -  levator  anguli  oi'is.  210 

scapulae,  220,  230 

— -  —   labii   superioris.  210 

—  —   —  —   alaeqiie  nasi, 
210 

—  —  palati.   205 

—  orbicularis    paipebra- 
rnni.   240 

—  oeeipitofrontalis.   196 

—  [lalatoglossus.  205 

—  palatopharyn,geus,    295 

—  jironatoi-  radii  teres.  03 

—  pyrami'bilis  nasi.  219 

—  reel  us    capil  is    ant  lens 
major.   2S4 

—  ■ -   minor.   284 

—  — -    inl  crnn.s,    270 

labii,   of  Aeby.  211 

— -    rel  ra  liens   a  uriculain. 

100 

—  saci-cdiimbalis.    2.'i3. 

—  semispiiui  lis  colli.   234 
- —  scrratus  magnus.   OiS 

—  spbincler    \-aginae.    447 

—  spinalis    <-.dli'.    23:i 
^    splenius    r(dli,     2;n 

—  subcrnreus.    1 12 

—  siipei'iicia  I    lingua  I.    310 

—  supina  I  oi'    lirevis.    82, 
101 

—  —    longus,    03.    104 
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Muscle,   MiiwrlpR  : 

—  tensor   paint  i.   20.") 
tarsi.   117,1 

• — -    —    va^'iiiae    fcmoris. 
120.    l."3(» 

—  thyro-ai-ytenoid.    811 

—  thyro-epiglottidean, 
81] 

- —    tibialis    antirus.    iriK 

—  —    posi  iriis.    1  TO 

—  trachelnmasl  old,    2; '..■"■. 

—  transvpi-salis  rn-vii/is, 
233 

—  triangularis  stiTiii.    4()2 

—  vastus  extcrnns,    ir.d 

—  —  internus,    ITift 

—  zysomaticns  minor.   2ri0 
Mnsculospiral    groove,    82 

Nasopharynx,  203 
Nates,    32S 
Nerve,    Nerves  : 

—  anterior    crnral,    142. 
14S,    15tl 

—  —  interosseous,   00 

. —  — -  superior  dental,   298 

—  —  tibial,  liio.  ii;5 

—  Arnold's,   270 

—  auditory.   201.   307.    324 

—  circumflex.  t;4,  07.  US, 
71.    210 

—  collateral  digital.   00 

—  communicans    lihnlaris, 

133,  n;o 

tihialis,    i:'.2 

—  crural  branch  of  gen- 
ito.'rural.    142.    148,    .^)10 

—  dorsal  branch  of  ulnar, 
80 

cutaneous,  04 

—  external  cutaneons,  125, 
13,-).  142,  148.  .-.10 

—  —  laryngeal,    22o 

pahitine.    200,    30", 

- —  ■ —  plantar.    17<S 

—  —  popliteal,   133.    lor. 

—  —  respiratorv,   nf   I'.ell, 

07,  210 

—  facial,  pars  intermedia. 
324 

—  genital  branch  of  p:en- 
itocrural.  4riR 

—  genltocrural.    510 

—  iliac  branch  of  iliohy- 
pogastric.   452 

—  —  —  of   last   dorsal, 
452 

—  inferior   dental,    204 
maxillary,   254.    203, 

274 

—  intercostohumeral.  00, 
74 

— -  internal    cutaneous,    04. 

08,  70.    78 

—  —  laryngeal.   22(t 
plantar,   178 

—  ■ — ■  popliteal,   1.32 
pudic.    128 

—  —  saphenous.    105 

—  last  dorsal.  123 

—  lesser  internal  cutane- 
ous, or  nerve  of  AVris- 
herg,   04.   68.    70.    78 

—  long  buccal,   255 

—  malar  branch  of  tcra- 
poromalar.   282 

—  median  palmar  cutane- 
ous.   00 

—  middle     and     internal 
cutaneous,   142 

—  . — ,  or  long  subscapular, 
07 

—  - —  superior   dental.    208 

—  musculocutaneous,  TOO, 
165 


Xervr,   Xn-vps: 

—  innsculusifiral.    04.    68. 
70.    82.    02 

— -  nasal.   277 

—  t)f  (.'olunnius,    301 

—  orbital.   20S 

—  pa  rs      i  u  t p r m ed  i a      of 
\Vrisl)crg.    201.    :i24 

—  pntelliir   branch   of  lung 
saphenous.    142 

—  perineal     l)ranches    of 
fourtli  sacral,  450 

—  pctrnsal,    large,   deep, 
2!t7 

—  ]")neninogastric,      220. 
270".    ;iL'4."  -los.   425,   407 

—  postcriiir     intiM-ossi-dus. 
105,    108 

—  —  superior  dental.   208 

—  radial    branch    of    mus- 
culospii-al,    80.    02 

—  r e c n r r e n t   1 1 r a n < ■  h   of  in- 
ferior  maxillary.    2(i3 

—  —    laryngeal.    270.    313 

—  to     llH'     rhomboids.     51. 
07.    210.    2:'.0 

—  septa!    branch   of   nasal. 
301 

—  short    saphenons,    100 

—  sixth,   280 

—  small    sciatic.    128.    130. 
133.    135.    130,    lilO.    447 

■ —    - —    - —    n  I  f  a  n  i^i  > u s 
branches   of.   125 

—  spinal    accessory.    20L, 
214.    220,    324 

—  superficial   cervical.   2o7 

—  superior  maxillary.  254, 
274 

—  supraclavicular.   200 
■ — ■  suprasternal.  207 

■ —    1  emporal     branch    of 

malar.   1 05 
—  of  I  i^niporomalai'. 

20o.    201.    282 

—  temporonialar.    282,   208 

—  third.   2S0 

- — -   I ymjianic   liranch  of   fa- 
cial.   3(M; 

—  ^■idian,   207 

Nervus  cerebralis   III..   275 
n'..   275 

—  patheticns.   275.   270 
Nucleus    of    r.urdaeh"s    col- 
umn.   3.48 

—  of  Uoll's  column.  ;'.4S 

—  of  sixth  nerve,  3.. 4 

—  of   III.    nerve.    357 

—  polyposus,    430 

Optic  lobes,   328 

—  radiation.   304 
(iral    pharynx.    203 

( )rbicu]ar    ligament,    115 
Organ    of    Giraldes,    402 

Pacchionian   bodies.    317 

—  granulations,    108 
res   hippocampi.    342 
Pillars   of   the   iris.   380 
Pinna,  258 

Pituifarv    body.     203.    322. 

338 
Plexus  gulae.   420 
Pomnm   Adami.   104 
Posterior    car[)al    retc,    loO 

—  l(mgifudinal     bundle, 
354,    357 

Prptracheal    fascia,    2op 
Pubie      portion      of      fascia 

lata.    142 
Pulmonary   orifice.   412 

30 


■      Pyramid  of  Ferrein.   509 
I      Pyramidal     tract,     crossed. 

I  240 

—  —  direct.  24(; 

lipcepfaculvuii    chyii    514 

Recess  us      1  iif  ii  iidibu  lifor- 
mis.    203 

rieniculi.    5(is 
j      Ues])iratory    bundle.    348 

Rete,   anterior   cari)al.   lo4 
I      Pibfion  of  Reil,   327 

8a|)henons    opening.    140 
Sc;ii-pa's  triangle,   122.   140 
Sclci'ofic   <-oat.   Of  white   of 

I  be   evi'.    378 
Semilunar    fascia.    80 

—  librocartilages  of  kneo, 
181 

—  notch.   328 

Sensory  decussation  of  me- 
dulla   oblongata.    352 

Sept  uni.  anterior  peroneal, 
158 

—  pnsl  erior    pei'onea  I,    1  08 
Siioulder-.ioint,     accessory 

j  ligament   of,    85 

Sigmoid    flexure.    480 
,      —   notch,   201 
'      fSiiois  ;ilae  parvae,  202 

—  basilar.    20.3 

—  inferirn'    longit  tulinal, 
100.    202 

—  ))yri  formis.    204 

—  supiu'i^.u'    longitudinal. 
202 

Socia   iiarotidis.    252.    200 
j      Splienoidal       fissure.      275. 
I  28(1.    207 

Spln'nonuixi  I  lar:'     fissure. 
282 
'      —    fossa.    .30;; 

S])iiial    cord,    anterior    col- 
umn  i>f.    243 
_____   ],,,|'n   of,    245 

—  ■ —  lateriil  <'oUimn  of. 
243 

liui-u   of.   245 

—  —   posterior   column   (.f, 

,      _"—  —  burn   of.    245 

'      Sfeno's   duct.    200 

Stria       forniils      or      stria 

pinealis.    3.40 
Subcla\'ian    t  riangle,    214 
StO 1 1  h al  a  m  i c    n u c I eu  s,    3 1  iO 

—  region.   .33.8 
Sulcus,    caltosai.    33i; 

I      —  en  1  losoma  rgina  1.   .334 

—  intrat)arieral.     of    Tur- 
I           ner.    3.35 

—  limiting,   of  Reil,   334 
I      —  uccipitotemporal.   335 

j      —    parallel,     or    hrst     tem- 
'  iKU'al.   335 

—  second  temporal.   3.35 

!      Su|ierficial     nrcnafe     libres, 

Sui))-a -acromial    branches, 

00 
Suprasleruai    notch.    52 

Taenia    semicircnlaris,    341 
Teslis.    328 
3'bnracic  axis.   0.. 
Tbvrohvoid     meinl>rane. 

222,   310 
Transverse    fascia.    4  55 
Triangular     f;iscia     of     the 

abdomr^n,    457 
-^  librocart  ilage.    115 

—  ligament.    442.    44S,    440 
Trigonnm    v<uitriculi.    342 
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Toi'culiir   He fopiiili,   '202 
Tii)>ercle   of   Itnlandn.    :'.21 
Tuiiira    IJnvscl liana.    .".T!> 
Tnrhiiiat.Ml   lunics.   ;;nl 
Turk's   ImniUo.   .'iriS 

Valvf^   of   iioiision.   r,:uy 

—  of  A'ieiissens,    82S 
Valviilae    conniventes.    484 
A'ein.    Voins  : 

■ —  azygoj^  major,  4"S,   4112, 
42S 

—  —   minor    sui^erior,    42'J 


\'ein,    A'eins  : 

—  exti^rnal    pudic.    148 

—  — '  sapliPiums,    irif! 

—  frri^at  cardiac.  414 

—  inferior  dental.  2(i2 

—  internal   iliac.  514 
saphenous.   14(i,   142, 

148,  ii;n.  ir;(; 

—  of  corpus  striatum,  ."^41, 

;;44 

-^  of  (;alcii.   ;-;44 

—  of   Verlicyn.   r.oS 

—  yii  prasca  pu  I  a  r.    2 1 .5 


Velum   interpositnm.   343 
Venae    Thet>esii,    414 
Vesical   layer  of  fascia  en- 

dopelvina,   523 
Vidian   canal,  297 
- —  nerve.   2!)7 

Wharton's    duct,    290 
White    line    of    pelvic    fas- 
cia.   450,    520 
Wisdom   tooth,    290 
WomI).    54.'^ 
Wrist-joint,    111 


INDEX    TO    NEW    TERMS 


Abdomen,    42 

—  contents  of,  4G2 
Accessory    lemniscus,     3G7, 

37:^ 
Acromion,  41 
Aditus    laryngis,    308 
Adminiculum    linear   albae, 

45G 
Aequator  bull>i,    370 

—  lentis,   383 
Afiger    nasi.    302 
Ala  cinerea.   331 

—  lobuli  centralis,  330 
Alae   nasi,    103 
Alcock's  canal,  450 
Alveoli   pulmonis,    427 
Ampbiarth  roses       intcrcar- 

peae,    111 
Ampulla     duct  us     deferen- 

tis,    528 
lacrimalis,  257 

—  recti,   524 

—  tubae  uterinae  [Fallo- 
pii],    547 

Ampullae  mf^mbranaceae, 
304 

—  osseae.    302 
Anal   canal,   5;0i-548 
Anastomosis   arnuud   ankle, 

]60 
elbow.  80,  105 

—  —  knee,    1 34 
Angle  of  Louis,    52 
Angular  gyrus.   .''.35 
Angulus  ii'idis.   384 

—  oculi  ( lateralis,  mcdi- 
alis).   247 

Annulus   conjunctivae,    37S 

—  femoralis,  146,  511 

—  flbrocartilagineus  {mem- 
bran,    tympani),    388 

—  fibrosi   (cordis),  424 

—  fibrosus  (fibrocartilngi- 
nis  intervertebralis,  280, 
430 

—  haemorrhoidalis,    530, 
548 

—  inguinalis  abdominalis, 
450 

subcutanons.  430).  452 

—  iridis  (major,  minor), 
384 

—  ovalis,   417 

—  tendinens      coramunis 
(Zinni).  270 

—  nrethralis.   53,7 
Ansa  duodenal  is.   403 

—  bypoglossi,   220.   200 

—  intestinalis.  403 

—  lenticularis,  302 

—  peduncubii-is.    302 

—  subcbivia  f Vieussenii], 
227    272 

— 'nmbTlicalis,   403 
Anterior      commissure      of 
vulva.   444 

—  fornix  of  vagina.  545 

—  intercostal  arteries,  402 

—  interosseous  nerve  <»f 
forearm.  00 

—  mnrginal  bundle,  365 

—  median  line,  42 

—  mediastinum,    406 

—  pyramid,  326 


Antericir   tibiofihular   com- 
partment   of    leg,    ltJ8 

—  iriaiigle  of  neck,   210 
Antlielix.    250 
Anrilirachium.    41 
Anti<'ul)ital  fossa.  80 
Antitragus,  258 
Antrum  pyloricum.  448 

—  tympanicum.    380 
Aorta.    400.    422.    424.    426. 

512.  513 
- — ■  abdominalis.    513 

—  asrendens,   422 

—  desrendens,    400,    524 

—  tboracalis.    422,    420 

■ ramus  viscpralis.  420 

Aortic    opening    in    dia- 
pbi-ngm.   511 

—  valvH.  421.  423 
Apertura    lateralis   ventrlc- 

uli   fjuarti,   331 

—  mediana       ventriculi 
quni-ti.    331 

—  tvmpanica   canaliculi 
cbf.rdae,   386 

Apex     rartilaginis    arytae- 
nnideae.    314 

—  <'nliimnne      postcrioris, 
145 

—  eoi-dis.   412 

—  linii-uae.    316 

—  nasi.    103 

—  jirostatae.  527 
— -  l)ulin(inis.  408 

- —    sni)ra  renal  is     (gl.     dex- 

traei.    500 
A])n neurosis.    iira<'bial.    00. 

—  of  external  oblique.  454 

—  M.    obliqni    extern!    ab- 
dominis.  454 

—  pnlraaris.  07.  08 

—  plantaris.   157,   173.  170 
— -  nrogenitalis.   505 
Appendices    epiptoicae.    486 
Ap|)('udix   fii)rosa    bepal  is. 

504 

—  testis    r:M<irgngniil.   402 

—  ventriculi   laryngis.   300 

—  ^'esiculosa    [  iMorgagnii  ] , 
540 

A()ua('du<'tus    cerebri     [Svl- 

viil.    328 
Arncbnoidea      encepbali. 

108.    317 

—  spina'is.    238.    230 
Arnebnoideal       villi.       108, 

317 
ArlKu-    vitae    rereholli,    355 
— -  —  of  uterus,  540 
Arcuate  fibres.   304 
Arcus  aortae.  400.  422 

—  (arteriosus)     plantaris. 
178.    170 

—  —    rami    perforantes. 
178 

—  cartilaginis    cricoidfae. 
314 

- —   cos tn rum.    300 

- —     lumbocostalis     lateralis 

rnnlleril.    511 
medialis.  511 

—  ^^.  soiei.  100 

—  tarseu.s,    279 


Arcus  tarseus  inferior,  270 
superior,  270 

—  teudineus    fasciae    pel- 
vis,  521.    541 

—  - —     M.     levatoris     ani, 
520,    541 

—  vennsi  digitales,   80 

—  venusus    dorsalis    pedis, 
150 

))lantaris,   170 

—  volaris    (arteriosus) 
profundus,    103 

—  superficialis,   102 

Area   acustica.    331 

—  cocbleae.  303 

—  nervi  facialis,  303 

—  parolfactorh;    [  llrocae], 
337 

—  vestibularis    inferior, 
304 

—  —  superior,  303 
Areola   mammae,    42 
Arnold's   nerve.    270 
Arteria.  Arteriae  : 
— -  acetabuli,   528 

—  a  I  veil  I  ares    snperiores 
anteriores,    21tH 

— alveola  i-is    inferloi-.     262. 

264 
ramus  mylolivoidi.'us, 

202.    264 

—  —    superior    post  erior, 
202 

—  —    rami    gingi vales 
snpi-Ti<jres,    202 

— ■  angularis,  252 

— -  auiiuyraa.    224.   442 

^   aiipcndicularis.    474 

—  a  fci formes  renis,  506 

—  arrnata.   160 

—  audiliva   interna,   320 

—  anrienlaris    posterior, 
105.    218 

—  —  profunda.    201 

—  axillaris.  03,  65.  66.  73, 
78 

—  basilaris,  201.  320 
rami  ad  pontem.  320 

—  bracbialis.  78.  70.  82 

—  broncbiales.    400.   420 

—  linccinatoria,  202 

—  bullii  nretbrae,  443.  529 

—  —   vestibuli    (vaginae), 
448.    5.31 

—  cai'nl  is    communis,    220. 
2S2.    422 

—  —    externa,    21 8.    220, 
252.    268 

—  —    interna,    200.    203, 
220.    208.    273.    207.    320 

—  —    ramus    (■arotiroiym- 
panicus,  207 

—  centi'alis   retinae.    278 

—  cerehelli    inferior    ante- 
rior.  320 

— posterior,  320 

—  —  superior,    320 

—  cereliri    anterior,    ;!20 
— -  —   media.    320 

— -  —  posterior.   320 

—  cer\-icatis    asrendens. 
226,    2:'.5.    242 

—  —    rami    mnscniares, 
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Aru-rin.   Artorinc  ; 

—  rcrxii;!  lis    ramus    pro- 
ruiiilus.    LM"' 

—  —    rami    spiiiaics.    L'::s, 
24:: 

—  —  profunda,   L'Jll,   21*-") 

—  —    su[»erlicia]is,    22)1. 

—  chnrididHa.    ;;2i> 

—  riliaivs    antL'riiirrs.    27S 

—  circumflexa  tomoris  lat- 
eralis,  148 

—  —   —   —    ramus    as- 
cpiiileiis,    1211 

miMlialis.  127, 

14S,    l.-:l 

—  —    --    pi-nfiim]us,     l,i,'"l 

airtal.iili,    l.i:i 

—  —  —  snperlicialis,    l.^n 

—  —  humeri  anterinr,  r.l, 
71 

puslerior,  ill,   ml, 

71 

—  —   ilium   lu'dl'unda,    7)14 
supiTli.iaiis.   1  411, 

ll-l,    4.-1 

—  —  scapnlae.  <14.  7i"'.   72, 

—  .iitoridis,   44S.   .-,:n 

—  rneliara,    4011.    4111,    .-il.'; 

—  .dlifa    dextra,    474 

—  —  media.    4  74 

—  —   sinistra.    4711,    477 

—  enllatrralis    media.    ,^4, 
1(1,- 

—  —  radialis,   S4,   lii.' 

—  —  niuaris    inferinr.    ll^. 
S2.    ,'i4.    111.-. 

— siiiieri.ir.    i;,S,    S4, 

liir, 

—  cnmitaiis    isiliiarliii, 
127.    12.S 

—  rommunieans    anterior. 

—  -  -  pMisteritir,    .12it 

—  i'oii,i!iu<ti\-ales    (arite- 
riores.    jmsl  t-riMrt-s  ) ,    27^ 

—  ooromi  ria      I  rio'dis  I 
dextra,    4l:i,     122 

—  —   ramus    desccndims 
po,sterior.    412. 

—  —    (cordis  I    sinistra. 
41.'! 

—  --    I'amus    circulntlexus. 
412. 

—  —    —    de.sei'nd.'ns    an- 
teia..r.    41. ■; 

—  cTstira.    47(1,   4110 

—  dererentialis,   4.-.S,   ."20 

—  di?it;(l..s    (manusi    dor- 
sales.    00,    Km; 

plan!  a  res,    17^ 

—  —    "\'r.lares     eommnnes, 
0,1 

—  —   —    propriae.    0,S 

— _d.irsalis    .llloridis,    44.9, 

—  -  --   indi.  is.    lui; 

—  —    nasi,    270 
pedis.    ICO 

—  —    ran.us    planlails 
pr<.fumlos.    1(1(1 

|i.-nis,    44:;,    7,  11 

—  epipaslriea       inl'.al.ir. 
14(1,  4.-,4,    1,-r,,   .-.1  I.  .-.27 

—  -       ram((s    ohiura  loi'lus, 
.-.1  I 

s(i|i..rli,laliK,    1  4,S, 

4,-.1 
super!. ir,     102,    47.1 

—  epis.4.'rales",    27,s 

—  I'llim.ildalis    anlerlor. 


.\i  l.u  ia,    -Vrleria..  : 
-  fem.. rails.   14.-..  M.S.  140. 
1.-.4 

—  —  rami   lu.uiiiualeK,  14(i, 
14,s 

—  —   —   inus.ailares.    ll.si, 
140 

—  rroulalis,    10.1.   270 

—  yaslrioa  dexira.  40(1 

—  —    siiiislra.    4.11.     402. 
.-.1:1 

—  —   —    rami    Ofsopliauei, 
4  02 

—  sasi  ri.ae    l.r.'Vos.    402 

—  i;'asn-.iduoilmmlis,    40(1 

—  l;:lsl  r..-eiiii.|..i.a     dexira 
and  sinistra.   41111,   402 

—  —  rami  I'piiil.iiei,   41io 

—  cenu    inrerlor    laleralis. 
1:14 

— medialis.   1:11,   11;.-. 

—  —  media.   1  :;4 

—  —    sup.'rior    lateralis. 
1  :;4 

im..lialis,    l:;4 

.supri'ina.    1  40.    1  r.O 

—  —   —   rami   arl  i.ailares. 
ir.ii 

—  —    —    —    run  sen  I  a  res. 
lr.11 

—  —  ramus  saphenus.   l.-.o 
—    ,;::liilaea    interior.    127, 

.-  2  ,s 
superior,    120,   r.2S 

—  —    —    ramus    in  fori,  .r, 
1211,    .-.2,s 

—  —   —  —  superU.r,    12';, 
.-,2  s 

—  liaemorrln.i. talis    infe- 
rior.    4,-.ii.     .-.20 

—  —  media.   ..20 

—  —    silperi..r.    471'.,     477. 

—  Iiepariea.    470.   40ii,   402, 

—  —  r)r..pcia,    4110 

—  —    ramus    ilexter,    470, 
400 

—  sinisl.T,   400 

—  Iivi.i.=:asiri.',a,  .".14.  .".21 

—  il.-ao.   474 

—  il. ....... 11. "1.    471 

—  iliaeu    .lunmonis.    .-.1,"; 
extiuma,   .-.1  4.   .-.27 

—  iliolumOalis.   2  12.   .-.2.S 

—  —  ramus  ill:', . ais,  .-2S 

Idinlialis.  .-.2S 

s|iina|!s,    242,    -.21=1 

—  infra. .rl.il  a  lis,    20s 

—  inler....slal..s,    242,    llOO. 
4(1(1,    Jol.    42(1,    42S 

—  infm-eoslalis  snpr.ulla, 
220,    242.    4(11 

—  int(udol)ulares  reuis.  7,00 

—  in1(u'ossea  eommiinis,  04 
dorsalis,  0  I,   In.-, 

—  —  j'eenrrens,    1  ii.". 

—  —    volares,    11  I,    00,    Kir. 

—  inleslinal.'s.   474 

—  .ie.inn.Mles,    4  74 

—  lal.ini.'s    ]...sl.u-iores. 
447,    ,-.20 

—  lal.ialis   inf.'fior.   27.2 


Ine 


7S 


—  posle 


.r.   270 


—  larvim-oa     inl'erior,    202 
1111,  :;i:; 

:ilo,  :n:; 

—  11. a. alls,  472.  r.i:i 

--  —    rami   Ih.u.ali.s.   402 

—  -  —  ]iamu-.'al  1.1.    102 

—  lie.    leivlis  uleri.   .-.1  I 

—  Iini.'ualis,   21s    22(1    207 
.■!17 


.\rl(M'ia.    Arteriae  : 
—    iinguaiis    rami    dorsales 
lin,i;nae.    2(;7.    l.UT 

i-amus  hvoidens,  220 

--  lumliaies,  242,  .-il:j 

ramu.s  diu'saiis.  ,-].3 

spinalis.  2:;S,  24""' 

.-.1:; 

—  Inml.alis  ima.  .".1:;.  .-:;2 

—  malieolari.s  ant.'rior  lat- 
eralis. 100 

medialis.  100 

posterior  lateralis 

172 
medialis,  172 

—  manunaria  interna,  226, 
4(12.    407 

-—  —  rami   inlerc. stales. 
402 

—  —   —    perforantes,    .o.l, 
riOO.  402 

rami  sternales,  402 

—  marsinalis  lateralis,  1,57 

—  —  medialis,   iri7 

—  masseteriea.    201,   202 

—  niaxillaris  externa.  218, 


21s 


■ami    ,2:landulares. 


—  -  —  ramus  tonsillaris, 
21. s 

—  maxillaris  interna,  2o2, 
201.  20s 

—  mediaoa.  00 

—  mediasi  inaies    ante- 
riores.   4ll7 

—  meninirea  anterior.  20,3 

—  ---  media.  103.  20,3,  262, 

ramus  meniuirens  ac- 
cess..rins.   20:1.  202    27.3 

—  —    —    p.^trosns    super- 
ficialis.  27:1 

—  m.Miingea  p.isterior.  2ti3, 
20.S 

—  menlalis.   204 

—  ne^senteriea    inf.'rior. 
4  77.   .-.1.3 

sujierior.  474.  ,-.13 

—  metacarpeae  dorsali's, 
0(1,    100 

volares.  OS.   10.3.   104 

—  metatarseae  dorsales. 
100 

I.Iantares.  17,9 

—  nius(ail(.].lir.uii.'a.   402 

—  nulri.'ia    femoris   infe- 
ri..r,    i:l(; 

superi.ir,  136,  1.'.2 

Iiiiniae,  172 

—  nulriciae  liumeri.  84 

—  nutrieia  tibiae,  172 

—  ol.tnraloria.   I.-.4.   .".28 

—  —  ramus  anterior.  1,-.4, 
,".28 

—  —  —  ](osterior,    I."!, 
.-.28 

pulii.ais.  .-.28 


—      i)Cf 

ipitnlis,       11h;.      20.1. 

L'14. 

22n,    2:;n.    2;!."..    2f;S. 

lm;o 

. 

•nmns  mi'ninsca,  203 

—  nmsnilnros,  2^5 

—  — 

—  (li'scpiiilons.  2.'l."i 

—  — 

-  ninsloidtMis.  2:"'.ri 

—     (IPS 

>p1i;iL,M'ni\    421". 

—  .^n! 

Khnlniit'n.    20;-"'>.    21X 

2TS 

—  _._ 

■nnii   uinsoiiliivos;.  27S 

-   (.vni-irn.    mn.    .->42 

-  nnl 

il  inn  nst'ondmis.  218, 

2*  IS. 

20."'. 

—     ~ 

(Icsri-ndiMis,    20ri 

-    p-il 

I>«4>riil.'s    Intornlos. 

I'TS 
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Arteria,  Artei-iae  : 
meaiale.s,  "JTO 

—  paucreaticoauodenales. 
inferior  et  supt-rior.  474, 
400 

—  ■ —   rami    (.luodenalcs, 
41.10 

— -  riancrcarici.  4'.M") 

—  penis.   44o.  51!'.) 

—  perforauw    prima,    130, 
152 

—  — -  secuuda,   1.30,   152 
tertia,  1^(\,  152 

—  perioardiacopbrenica, 
407.  408 

—  perinei,   430.   440,   529 

—  peronaea,    172 

—  — ■  rami   caieanei    later- 
ales,  172 

—  —    —    commuuicantes, 
172 

ramus  perforaDS,  172 

—  pharvngea  aseeudeiis, 
203,   220,  208 

rami  pharyugei.  208, 

295 

—  pbrenica  inferior,  513 

—  — -   rami   suprarenales 
superiores,   51 3 

—  phreuicae   superiores, 
426 

—  plantaris   lateralis,    178 
medialis,  178 

—  —  ramus  profundus, 
178 

—  —  —  superficialis.    178 

—  poplitea,  133 

—  profunda   brachii,   78, 
80,   82,   84 

ramus  deltoideus, 

84 

—  —  clitoridis.   448 

—  —  femoris,   136.   148, 
152 

linguae.   267.   317 

penis,  443,   529 

—  pudenda    interna,    126, 
450.  529 

—  pudendae  externae,  140, 
148,    451 

—  pulmonalis,    409.   417. 
423,   428 

—  —    ramus    dexter.    409, 
417 

sinister,   409.  417 

—  radialis.  74.  82.  9(i,  106 

—  —    ramus    carpeus   dor- 
salis,  106 

vnlaris.  92 

—  —  - — ■   volaris   super- 
ficinlis,   92 

—  recurrens    radialis.    92. 
105 

tibialis  anterior.  160 

ulnaris.   82.   94,   105 

—  renalis,  506.  513 

—  sacrales    laterales,    242, 
528 

—  —   rami    spinales,    242, 
528 

—  sacralis  media,  513.  532 
posteriores.  430.  529 

—  sigmoideae.   477 

—  spermatica   externa, 
458,    514 

—  - —  interna,  45S.   513 

—  spinalis  anterior.  242, 
319 

posterior.  242.  310 

—  sternocleidomastoidea. 
220 

—  subclavia.  6.3,   226,  422 

—  sublingualis,  267 

—  submentalis.    218 

—  subscapularis.    64,    73 


Arteria,    ArtHriai.'  : 

—  supraorhitalis,   195,   279 

—  supra  mialcs,  iuferinr 
and  mciiin,   513 

■ — -  suralHs.  lateralis  and 
medialis,    134 

—  larsea  lateralis,  160 

—  larseae  u^ediales,  100 

■ —  1  einpdi'.ales  pntfundae, 
an!  erjtn-  and  posterior, 
201.    i^(i:J 

- —  temijoralis  media,  252, 
liOO 

—  —  superficialis.  195, 
252,   200,   1^08 

—  —  ramus  fn.intalis,  195 
— parietalis,   195 

- —  tesiioiilai'is,   513 

—  ( horaealis  lateralis.  55, 
61.    04.    08 

- —    —    —    rami    mam  mar  ii 

externii,    55,    64 
- —  —  suprema.    63 

—  thoraco-acromialis.  64, 
i\rt,  70 

—  —  rami  pectorales.  65 

—  —   ramus   acromialis, 
05,   70,  71 

- — deltoideus.  65,  70 

—  tboracodorsalis,  64 

—  Ihymicae,  407 

—  thvreoidea  ima  ( Var. ) . 
224".  422 

—  —  inferior,  226 
superior.  220.  222 

- —  - —  ramus  byoideus.  220 

'  sternomastoideus, 

220 

—  — -  —  —  orieotbyreoi- 
dmis.   224 

—  tibialis  anterior,  160 
— -  —  posterior,    1  72 

—  — -  —  rami  caieanei  me- 
diales.   172 

■ — ■ fibularis.  172 

—  transversa  colli,  73,  214, 
226 

—  - —  — -  ramus  descen- 
deus,    230 

faciei,  252 

scapulae,   73,  226, 

220.   230 

—  tympanica  anterior,  261 
inferior.   268 

—  - —  superior.   273 

—  ulnaris.  82.  92,   84 

- —   —    ramus    carpeus   dor- 
sal is,  94 
.  ^  volaris,  94 

—  umbilicales.   529 

—  uretbalis,  443.  448.  520, 
531 

- — ■  uteriua.   520.   542 

—  —  ramus   ovarii,    542 
— ■  tul)arius.   542 

—  vaginales,    520.   542 

—  vertebrnlis,  201.  203, 
226.  235.  242.  284, 
310 

—  —  rnnii  spinnles.  238, 
242.    284 

—  —  ramus  mpuingens. 
203 

—  vesicales  superiores.  529 

—  vesicalis  inferior.  529 

—  zvgomatico-orbitalis. 

Arterial  circle  of  Willis. 
320 

—  crucial  anastomosis.  127 
Arteries,    facial.    218.    220, 

252 

—  obliternted  bypogastric, 
514.    528 

Arteriolae  retinae,  381,  382 


Articulatio, 

—  acromii; 

—  atlautu 

2S7 


Aiiieulationes  : 
■In  \'irula  ris.  71 
epislrophica. 


—  at!anlo-oe(;ipitnlis,    287 

—  calcaneocLiboidea,   175, 
188 

—  capitulorum    (costa- 
rum  ) ,  429 

—  carixmietacarpea     polli- 
cis.    115 

—  cnrimmplacarpeac,     115 

—  cosliitransversariae.  429 

—  costovertebrales,   429 

—  citxiie.   156 

—  crieoni-yvaenoidea.  315 

—  crirni  hyreoidea,    314 

—  ciibiti.   1011 

- — ■  cuneonavicular  is,    188 
■ —     digitorum     (mauusi, 

116 
pedis,  100 

—  et     ligament  a     capitis. 
2S0 

—  —   —    cinguli    ext  remi- 
t  a  t  i  s    i  n  f  e  r  i  o  r  i  s ,    552 

- —  —  —  ■ — ■  —  superioris, 
71.   225 

—  genu.    180 

- —  bumeri,  84 

—  bumerorndialis.  110 

—  humero-uluaris.    110 

- —   incudomalleolaris.    390 

—  incudostapedia,  300 

—  intercarpea,    115 

—  intercbondrales,  429 

—  intermetatarseae,    190 

—  intertarseae.  187 

—  intervertebrales.  430 

—  mandibularis.    262 

—  manus.  111 

—  metaearpopbalangcae, 
116 

—  mptatarsopbalangcae. 
175 

— -  ossicnlorum  auditus, 
390 

—  ossis    pisiformis.    1 13 

—  pedis,    109 

—  radiocarpea.    111 

—  radio-uUmris    distalls. 

no.  114 

—  —  proximalis.   110.   114 

—  saeroiliacii.   553 

—  scapulobumeralis.  84 

—  sternoclavicularis.    225 

—  sternocostal  es.    429 

—  talocalcanea,    175.    187 

—  tn  local  caneouavicularis, 
187.    188 

—  talocruralis,  185 

—  talnnaviculai-is.  188 

—  torsi    ti'ans versa     ( <  'ho- 
parti).  122.  187 

—  tnrsometatarseae.     175 

—  tibiofibularis.     1^4 
Articul.-ition.    Articula- 
tions : 

- —  of  atlas,   nxis.  and  occi- 
pitnl   bone,   287 

—  capitular,    429 

—  costO'transverse.  420 

—  costo-vertebral.   420 
— .  crico-nrytaenoid.   315 
- —  cricDthvreoid,    314 
^   of   tlie'foot.    185 

^    intercbondral.    420 

—  intervertHbral,    430 

—  mannbrio-glndiolar.   420 

—  sternoclavicular.    225 

—  sternocostal.   420 

—  temporomaxillary.  262 

—  tborax.  420 
Arytaenoid   cartilages.   314 
Ascending  fibre  system,  365 
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Association     fibre    systems, 

Atrium   curdis,    41l; 
dextniin.    41 L* 

—  —    si  nisi  niin.    41  .'I.    418 
Audirory   appantrus.   :;>>4 

—  nssiel«'s.    ItSS 

lig^amt'ols  of,  ;;!)0 

Anrifto,    left.   41:!.   41S 

—  li^amenls  of.   2."'.) 

—  rislit.  412,  41.".,  4H; 
Auricula    cordis   dextra. 

4iL',   4ir..  4n; 

siuislra.  4i;;,  418 

Auricidac,    \'.K^ 
Aui-icuiar    <-artilac:e.    -00 
AurirnloveiUricular 
-rcnvc,    41  M 

—  urificc.    412 
Aiiris  externa.    2rt8 

—  iutf-rna.   -'8  1 

^  media,  ;;s4.  r.'A7, 

Axilla.   41 

Axis   leni  is,    :-!S?> 

—  ocaili   ipxlerna.  interna), 
37(1 

—  optica,  riTG 

Bartholin,  duct  of.  447 
Bartholin's  glands.  447 
Basal    .q-anslia    of    cerebral 

lieniis])heres.  P.CA 
Basila  r  sinus,  2ti.X 
Basis  cartila.sinis  arj'tae- 

noidpae,   ;>i4 

—  cc.cbleae.    ;-!'."t2 

—  cordis,  412 

—  enrepbali.   'M8 

—  mofiioli,  302 

—  pedunculi,    .'-!."8 

—  prostatai\   r)27 

—  pulmonis,    4i)8 

—  pyrjimidis   (renisi,  508 

—  stapi'dis.    380 
Bell,   nei've  of,    H7 
Bertin.  columns  of,  ri08 
Bifurcatio  tracheae.  424 
Bile   duels.    480 

Bipolar  cells  of  retina.  300 
Bladder,  urinary.  .".05,    ".2.1, 
537.    543.    54ri 

—  in    distended    condition. 
527 

—  in  empty  condition,  527 

—  orifices    of,    537 

—  trigone  of.  537 

Body  of  clitoris,   444,   448 

—  of   tile   penis.   435 

—  of  testicle,   450 
Brncliial   aponeurosis.   00, 

77 

—  plexus,   06.  07    215    210 
228 

Brachium.  41 

—  conjunctivum,  327 
Brain,   base  of.  331 

—  preseryation  of.  201 

—  remoyal   of,   2ol 
Broca.    convolution  of.   334 
Bronchioli.    427 

— ■  mspiratf.rii,   427 
Bi-onchus    (dex(er,    sinis- 

Ici'),    424 
Briiuticr's  ^,'lnnds,   404 
Buc,.;,.    288 
Buccal    gbirids.    20() 
T:iic<'opbafyii,-c;il     fnscja, 

251,    2(11,    201 
Bull.  (,f   (he   penis,   410 

—  of  the   ycslil.nlc.    !47 
Bulbns  aortao.  422 

—  ci.rnn  post criorisi.  341 

—  o'-nli.  10.3,  280.  ;!75 

—  olfaclorius,    337 

—  ponlls,    .■;27 


Bulbns    (jnadriffeminnm    iu- 

ferius.    .32S 
-----  -  siii>erius.  328 

—  iirclhi'ac.    44(1 

—  \'.     Jngularis     infei-ii:)i-, 
22  (i 

—  yeuap    iugularis   supe- 
rior,  20!t 

—  yestibnli    (vaginae).  447 
Bulla  elbmoidalis.  .3(1.3 
Bursa.    Bursae  : 

— -   anscriua,    1 53 

—  bicipil  oo-;isi  rot'ucmialis-, 
IC'O 

~   bicipiroradialis.    82 

--    ciiliilMlis    intcfosscn.    82 

—  gliilncnfciiioralis,    120 

—  ilinca    snbl  inidiuca,    155 
■ —   iliopoctinea.   154 

—  - —  snbcutanea.  122 

—  intermetata]-s()pbnlan- 
gone,   1  03. 

—  intratcndinca  (^lecrani, 
84 

—  iscliiadica    M,    glutaei 
maxinii,    1  20 

— ■    ligarm-'nti    coracoclavic- 
uia  ris,    72 

—  M.  coracobrachialis.   72. 
SO 

■ —   — -   extensorls   carpi    ra- 
dialis  brpvis.   104 

—  —    gastrocnemii    later- 
alis.  100 

^  ^  —  mcdialis,   100 

—  — -   infraspinati,    73 

—  — '   bitissimi   (loi'si.   71 
'  pcH'linei,  153 

—  —   pectoralis  majoris, 
50 

—  - —  piriformis. _1  20 

—  —  poplitei.    1  iO 

—  —    recti    femoris.    150, 
154 

—  —  sartorii  propria.  153 
— -  —  semimcmbramisi,  100 

—  —  subscapularis,    72 

—  - —  tcrctis  majoris.  71 

—  muscnlornra   Inmbrica- 
lium    pedis,    1 7U 

—  omenta  lis.   472 
■ —  ovai-icn,   473 

—  pliaryngea.  204 

—  pracp;!  tcllaris    subi'uta- 
nc;i,    122,    142 

■ —  snbacromialis,   71 

—  sul>cutauea    acromial  is. 
7(1 

cab-anea,   100.  170 

—  —   malleoli    medial  is, 
1  23 

—  ~  —  latci-nlis.  104 

—  —  olecrani,    84 

—  trocliantei'ica,   123 

- —   ~    tubrrositatis    tibiae. 

122 
~  subdeltoidea,   71 
— ■     snbtcndinca     ob>crani, 

8  4 

—  snprapatellaris,    184 

—  tondiniw      calcani>i 
rAcbillisl.   HiO 

~   Irocbanterica    M.    gln- 

taei   niaximi.    120 
- — ■  —  medii  antorior, 

120 

■ —    -  -    ]")osterii)r. 


1  20 


120 


*'aecnm,   445 

Calamus  scriptorius.  330 
<'alc;ir   avis.   .",41 
rali<'OR  of  iin-lor.   5(i0 


Ca  lieu  I  us    ophthalmicus, 

370 
Callosal    convolution,    336, 

.*"'  .3  8 

—  sulcus,    3.30 
(.'aOoso-margiual    fissure, 

330 
Calyces  renales,  509 

—  majores,  500 

minores.   5(Mt 

Camera  oculi  anterior,  376, 

384 

—  - —  posterior,  370.  384 
<'amp<'r.  fascia  of.  451 

( 'analis.    ( 'anales  : 

—  addui'torius     [Ilunt- 
eri|,    140 

— -  caroticus,   207 

—  carpi,  102.  113 

—  centralis    ( medullae 
spinalisi,  244 

— -   cervicis   uteri,   544,    549 

—  femoralis,    145 

—  hyaloideus.    382 

—  inf i-aorbitalis.  207 
■ —  inguinalis.   450 

—  long-itudinales    modioli, 
303 

—  niandibnlaris,  204 

—  obturatoiauR,  552 

—  Schlemmt    [Lautbi], 
378 

—  semicirculares  ossei, 
.302 

—  spiralis  cochleae,  392 

—  —  modioli,    303 

—  yprtebralis.    237 
Capilli.    104 
Capitnlum   mallei.   380 

—  stapedis.  388 
Capsnia,   Capsulae  : 

■ —  adiposa   renis.   508 

—  articniaris      See  Articu- 
latio. 

—  —  cricothvreoidea,   314 
■ —   —   cricoarvtaeuoidea, 

315 

—  externa,   304 

—  fibro,sa    [(xlissoni],   505 

—  glomeruli.   50*) 

—  interna.    3(U 

—  lentis  (crvstallinae), 
3.83 

—  nuclei   dentati.   350 
Cajisule  of  the  kidney,  50.5, 

5(1S 

—  of    lens.    3S3 

—  of  Tenon.  270.  277,  282 
Caput.    103 

— -   epididymidis.    4(";0 

—  nuclei   caudati,  340 
— -  pancreatifl,  405 
Cnrdia.    408 

Carina      urethralis      (va- 

ginael,  545.  540 
Carotid  canal.  207 

—  sh(>ath.  212 

—  -  triangle.  218 
Cartilago.    Cartilagines  : 
-—  abires   minores.   258 

—  a  la  ris  ma,ior.  258 

—  ai-ylaenoldea.  314 
— ■   auriculae.    200 

—  corniculata   fSantorini], 
314 

— ■  cofilnles.  52 

—  cricoidea,   314 

— ■   cuneiformis      [Wris- 
bergil,   315 

—  epiglottica.  314 
—  laryngis.  313 

—  meatus   acustici.   385 
— -  nasi.  257 

—  --  lateralis.  257 

—  Rc|itl   nasi.   257 
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Cartilago,  Cai-tilagines  : 

—  sesamuidea,  :',12 

—  thyi-eoidea,   :il:i 

—  triticea.   .'ill 

—  1ii)»a(->  aiuiil  ivac.   liin; 
C'ariiiiciila    l;ici-iuialis,    247 

—  snhliiigualis,   I'lKl 
(Jariiuculai:'     bymeuules, 

44.'),    54.-. 
Cauda   cpididymidls,   4G0 

—  equina.   '24'2 

—  heliois,   'J.'t'.) 

—  nuclei    caudali,    .'142 

—  pancreatis,   4tH; 
Caudate  nnoleus,   :^4  1 
Cavernous  sinus.  2()i:,  27.3 
Cavities  of  lieart,   410 
Cavum  abdominis,  451,  408 

—  concliao.  258 

—  epidurale,   2:18 

—  larvngis,  308 

—  Metkelii.    274 

—  modiastinale   anterius. 
405,  406 

—  —  posterius,  400,    424 

—  nasi,  800 

—  oris,  288 

—  peritonaei.    407 

—  pharvngis.   20.S 

—  pleurae.  403,  405 

—  Retzii,  47.3 

—  septi    pellucidi.    343 

—  subarachnoidcale,   240, 
317 

—  sul>dnrale.  108.  238.  240 

—  thoraris,   3tHI,   403 

—  tvmpani,  305,  384,  385 

—  uteri,  544.  540 
Cellulae  ethmoidales,  303 

—  mastoideae,    305,    384, 
387 

—  tympanicae,  387 
Centrum    semiovale,    338, 

302 

—  tendineura    diaphrag- 
matis.   511 

Cerebellum.  324,  325.  328 
Cerebral    bemispheres,    325, 
331,  332 

—  —   Syt'i    and    sulci   of, 
334 

—  lobes.    333 

—  nuclei,   3fi(5 
Cerebrum.    324,    325 
Cervical  glands,  deep.  222 

—  —  superficial,   207 

—  svmpathetic.    220,    223, 
271 

Cervix.    210 

—  columnae    postertnris, 
245 

—  uteri,  544,  540 
Chambers  of  eye.   370.   384 
Cliiasma  opticum.  322.  323. 

338.  300 

—  tendinum.    102 
Chorda   obllqua.    715 

—  tyrapani,  204.  300.  327 
Chordae  tendineae.  41  7.  421 
Chorioidea.  370.  370 
Chorioid   plexus,   343.   345 
Chyle.  485 

Chyme.    485 
Cilia.    104 

Ciliary  processes.   370.   370 
Ciniru'lum.    338.    304.    373 
Circle  of  Willis.   320 
Circular  sinus.   202 
Circulus    arteriosus    [ Will- 
is! ]    320 

iridis  major.   381 

minor.   381 

Cisterna     cerebellomedul- 
laris.   317 

—  chlasmatis,   .317 


334.   341 


407. 


245 


Cisterna    cliyli,    514 

—  tissurae  lateralis  cere- 
bri, 317 

—  interpeduDcularis,    317 
- —   venae  cerebri   magnae, 

317 
Cisternae    subaracbnol- 
deales,   317 
laustrum,  304 
lava.  327 
lavi<-!H,    51 
liloris.    444 
Innps,    122 
ochlMa.    302 
ollateral   fissure. 
olles,   fas<.ia   of.   437 
olliculus   cartilaginis  ary- 
taenoideae.    314 
— -    inferior,    328 

—  superior,  328 

—  facialis,    331 

- —  seminalis,    539 
Collum,    210 

—  mallei,  300 

—  vesicae  felleae.   505 
Colon.  405,  407.  480 

—  ascendens,    465.   486 

—  descendens.    480 
— -  sigmoideum.   486 

—  transversum,    465, 
486 

Cohimna.     Columnae  : 

—  fornicis.    343 

—  medullae   spinalis. 

—  rectales     [Morgagnii], 
536,    548 

—  renales  rr{'?rtinil.  508 
- —    rugarum    ant.,    post., 

545.    540 
- —    vertebral  is,    42 
("V)lumns  of  Rertin.   508 
Columns  of  Morgagni.  536, 

548 
Commissura     (cerebri)    an- 
terior. 347,  364,  373 

—  —  posterior,   340 

—  babenularum,   346 

—  hippocampi,   343.   373 
- —    inferior    [Guddeni]. 

361 

—  labiorum    (oris),   248, 
288 

—  —    (pudendil,  444 

—  (medullae  spinalis)  an- 
terior (alba  grisea  t,  245, 
247 

posterior.   245 

—  palpebrarum  (lateralis, 
medialisi.    247 

—  superior    [  Mevnerti  ] , 
361 

Commissures    of    spinal 

cord.   245,    247 
Compartmeutf  st    of 

femoral   sheath.  145 

—  anterior,    of   arm.    78 

—  posterior,   of  arm.    82 

—  leg.  168 

—  of   neck.    21 2 
Concha  auriculae.  258 

—  nasalis   inferior.    204, 
302 

—  —  media.   204,   301 

superior.  301 

suprema  [Santorini], 

302 
Conduction  paths.  366-373 

—  —  of  cerebral  nerves, 
366-300 

—  —  of  cerebellar  pedun- 
cles.  309 

—  ■ —    of    central    nervous  ^ 
system,    304 

Confluens  sinuum.   202 
Conical   papillae.   316 


Conjoined  tendun.  454.  456 

Conn.-clioris      of      several 
parts  of  the  brain,   372 
('onus    arteri<.tsus,    417 

—  elasticus    (laryugis). 

—  medullai'is.   2.".0.    243 

( 'oTivolnl  ions    of    ccrchrum. 

Sec    Cyri. 
(.'or,   412 

Cornea,   370.   378 
<_Vjrnu     anterius     ventriculi 

lateralis.    340 
— ■   inferius      cart  ilnginis 

tiiyreoidcae.  .314 

—  venti-iculi    lateralis. 
337,    340.    .341 

—  —  ( marginis  fab-ifnr- 
mis).    140 

—  posterius    v(Mitrifuli 
lateralis.    :'.-|i).    :;41 

—  superius      ca  rl  ilnginis 
tbyi't'oitleae.  .'tl  4 

- —  supei'ius.  iufprius  (nmr- 
ginis  falciformis),  140. 
141 

Cornua  of  spinal  cord.  See 
("V.lumna. 

Corona  citiaris,  370 

—  glandis  penis,   4:J5 

—  radiata,  364 
Coronary    sinus,    414,    410, 

417 
- —  valve.   417 
Corporn    quadrigemina. 

325.   328,    358 
Corpus     adiposum     orbit  ae, 

276,    282 

—  - —  buccfie,  288 

—  albicans.   546 

- —  callnsum.  33H,  3,73 

—  cavernosum  clitoridls. 
448 

—  —  —  artery  of,  448, 
531 

~  penis.  440 

—  —  —  artery  of.  443, 
520 

urethrae.  440 

—  ciliiire.  376,  370 

—  cliloridis,  444,  448 

—  epid'dvmidis.    460 

—  fornicis,  343 

—  geniculatum    laterale. 
34  (; 

—  - —  mediale.  3,40 

—  g  1  an  d  u  I  a  c  I  >  u  1 1  )0-  u  re  t  h- 
ralis,  444 

—  Ilighmori.  460 

—  incudis,  380 

—  lingune.  31  5 

—  lutcnni.   546 

—  T.uvsi.   360 

—  mnmmillare,  322,  337. 
338 

—  medulhire  cerebelli,  355 

—  pancreatis.   405 

—  penis.  435 

—  pineale.    346 

—  restiforme.   326.   353 

—  spongiosum  penis,  440 

urethrae   (  mulieliris") , 

548 

—  striatum.    3,25,    332.    342 

—  trapeznidcum.   354 

—  uteri.    543 

—  ventriculi.   408 

—  vesicae   felicae,   505 

—  vesiculae  seminalis,   527 

—  vitreum.  376.  382 
Corpuscula    Inmellosa    f  Va- 

teri.    Pacinil.    loo 

—  renis  f  Miilpighii  1.  500 
Corticn!  ct)nlr()l.  36(1-68 
('orti<-opctal  paths,  372 
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r;>i-licoji]ff:il   paths,    ^.72 
C\)sliie/42,  4;i:i 
Coshil  nr<-lii's.  r.2 
<_'o\v|u'i-'s   uinmly.    4-1  t 
_..   __  .llirls  <.i\    444 

Vnsa.  ^■^\,  4;;:.; 

(.'raiiial    \i\<«u\   siiiiiwrs,    l'.)!t 

CrMiiiiini.    1  '.'■■ 

■■  I  'i-nzy4M.iii'."'   74 

<'i'i'iin   nni.    lil.'l 

Crisln    ;iui|iii  llnrU.    'A  14 

—  siipf:iv<Milrii.-iil;ii-is,    417 

—  terminnlis.    41  'l 

—  tniiisvprsii.  .'-"lo:; 

-^  \irprlirnlis      ( iiiiiliebri.s  ), 
r.41t 


1) 


itntin 


liiplHU'aDipl. 


I  VI 


'■'.} 


—  vpstilmli.   o'.ti: 
Crural   canal,    14.j 

—  ring;.  14ri 
Cvuii.    Crura  : 

— -   ampnllaria.    ■'-5'.)2 

—  anthelifis.   -o'^ 
— ■  (4ituri(lis,  44.*^ 

—  commune,    81t2 

—  fornicis,   ;^4I^ 

—  helicis,  L'.'S 

—  inciidis,  .''.SO 

—  inferins     anniili     Ingnl- 
Balis.  4~<- 

—  of  diaphragm,   ."11 

—  l)enis.   4411 

—  liosterins.  4.")" 

—  simplex,   3i>2 

—  stapedis.  3SS 

■ —   superins     annul!     iugni- 

nalis.  4r.l.' 
Crvstallinr   lens,   a7(i,   38:? 
<'nhitus,    -II 
CiiInu'R.   oL:'.* 
("'nmnli.is    (mphoriis,    .".40 
<"'nnf'ns,    .■'.-■17 
Cnpnia    cochleae,    ^02 

—  lileura.'.   40(1 
Cnrvalura  vpntrit-nli  ma- 
jor.  4'.is 

—  —  niinnr,   408 
Cntis.   I*i4 

CA-mha   conchae,   258 


Dartos,  4;i7 
T»ecli\-e.  320 
r>pciirsns    lihranim    cei-ehra- 

linm,  :;<14 
ru-M-nssatin  In'achii  cnninnc- 

livi,    3r)S 

—  Icinniscorum.    3."2 

—  \n.  ti''ichI<';iriMni.  ?,(\Cj 

—  p.\-raniidnm.    3l:(; 
T)i'russatiiiin's  teLiiiiPiilo- 

rnin.   .'!r.7,    '1."|S; 
Dcr.p    i,;ihn;ir  ai'f4i.    1  n.'i 
Jirii  it's  nnrlcns.  .';i;'.t 
Iicnlcs.    I'lio 


r;il)l 


:!)0 


—  dfchlni,    L".H) 

—  inrisi\i,   l;00 

—  miilarcs,    LIOO 

—  pci-maiicnl  es,    L"JO 

—  prapm.ilarcs.   L'lMt 
Di'srr'ndfTis  hvfMrglnssi,  2i:i), 

2i;'4 

—  fihrp  s\'sicn]s.  ;:r»r. 

—  iijiiiis,   ;M;r> 
rtpsr'cnsns    1.*stis.    4r.;t,    4(";i 
niai.hi'agiii;!.    .".1 1 

—  p<4vis.   440 

—  s<'llap.  202 

—  ni-ogenltale.     4  11.     442. 
448.   4.-0 

Digit  ns,    TJl 
IHencp](h;ilon,    32  1,    .■i2."», 


THg;,. 


Ij-ianglp,    -IM 


I  liscus   ai4  irnhii'is  : 

—  articulal  ionis     a<-romin- 
<'la\'iciila  I'is.  71 

—  —    mandihulaiMs,    2112 
radin-nlnaris  distalis, 

iir, 

—  -   —  stfi-nixdavifularis, 

JUssvrlioM     nf— 

—  ahdnmiMi,    4;'.3 

—  nhdoniiiial  i'a\4l.v,  4(12 

—  —   nerves.    ."1  li 

Yess(4s,  r>l  I 

^  —  Yisrcra,   4C.2 
wall,   4r>l 

—  anal    rogi(»n,    440 

—  arm,  back  of.  Sli 

—  - —  front  of,  73 

—  - —  and  forearm.  73 

—  axillarv  space.   .".1,   50 

—  hack.   45,   228^ 

—  —  musrles  of  : 

—  broad,   (irst  layer, 

48,  230 

—  —  —  —   sei'ond    layer, 

—  -    —    ■ —    —    third    lay*']-. 

—  . —  —   long,    first    layer, 
233 

— —  second   layer. 

— "11  —  slK.rt.  234 

—  brain,   .317 

—  Iirain-mantle.    3.32 

—  carol  id  canal.  207 

- —    cerebellum.    .324,    325, 

—  cerebral   lieraisi>hcres. 
324 

—  diaphragm,  511 

of  pplvis.   440.    533 

urogenital.   441,  448 

—  ear.  exiernal,   258 
~  —  InternnI,  384 

—  —  middle.  384 

—  Eustachian  tnbe.   20r> 

—  eyel>ail,    375 

—  eyelids.  ■_;55 

—  face.   248 

- —    facial.  intr-T'mediate 

and  acoustic  nerves,  in- 
f  raoKseons  course  of, 
.3115 

—  femora]    triangle.    140 

—  f'.ot.  dorsum  of.  loG 

—  —  plantar  region.   174 
— ■  forearm  and  Imnd,   87 

- —    —    <lorsal    surface    and 
radial  margin.  104 

—  fourtli   ventri(4e.   332 

—  gluteal    regi(ui,    123 

—  head,    neck,    etc.    103 

—  heart,   412 

—  infraoi-hital  canal,  207 

—  inguiiuil   canal.  450 

—  istlimus.    327 

—  t'">iiitR.    ankle.   185 
finger,  in; 

—  —  foot.    185 
hand.   Ill 

—  —  hip.  154 

— -  — -  internief a<-arpal,   115 
iulernietat;n-sal.    100 

—  -  inlerlarsal.    1S7 
jaw.  204 

—  —  knee.    ISO 

—  —    metaearpopha  lau- 
geal.    1  H; 

—  — -    mcla  tarso|ihalan- 
geal,    ion 

—  —   pelvl<-,    551 

—  —  radlo-uluar.    114 


Dissection   of — 

—  joint  s.    sacro-iliac,    553 
slKUilder.   S4 

— -  —  stei'no(4a\'ii'ulnr.   325 

—  —  symphysis  ]iuhis,  55,'l 

t'arsouietalarsal,    ISO 

_„  —  tiuirax,   420 

tibiofibular.   1S4 

toes.   l!Ml 

—  —  vertebral   column, 
280 

— -  lacrimal  apparatus,  255 
— -  larynx,   307 

—  I  eg.   anterior   su  rf  a  ce. 
150 

—  —  lateral   surface.    153 
— '  —  medial   surface.    105 

—  —  posterior  surface, 
1 05 

—  lower  limb,  121 

—  lung.    407 

—  mandibular  canal,  204 

—  IMeckel's  ganglion,  303 

—  median    plane   of    head, 
208 

-—  mediastinum.   posteri{)r, 
424 

—  medulla   oblongata,   326 
— -  meninges,  322 

—  mesencephalon,  328 

— ~  mouth  and  fauces,   288 

—  neck,    deep    dissection, 
207 

—  — -  posterior  aspect,  228 

—  —  prevertebral   region, 

—  —  side  of.   204 
triangle  of  : 

-^  ^  ^  anterior.    210 

—  —  ■ —  carotiil,   218 

— muscular.  222 

occipital.  214 

—  —  —  posterior,  213, 
220 

~ supraclavicular, 

214 
- —  nose,  257,  300 
— -   opening   of  the   skull, 

1!»7 

—  (.rbit.    275 

—  organ  of  hearing.  384 

—  —  of  vision,  375 

—  otic  ganglion.   200 

—  pelvic      muscles     and 
nerves.   533 

viscera,  530 

— -  pelvis,  female,  540 
male.  510 

—  perineal  region.  434 

—  perineum,  female,  444 

—  —  male,  430 

—  lieritoni'um,   402 

— ■  peroneal   region,   103 

—  pliarynx.  201 

—  plantar   region    of  foot, 
174 

—  popliteal   space.  120 

—  preverfol)ral  region,  282 
— -  removal  of  brain.  100 

—  ■ —  of  intestines,  483 
spinal  cord.   242 

—  scalj).  104 

—  slioubler.    08 

—  spinal    meninges,   238 

—  submaxillary    region. 
204 

—  telencephalon,   332 

—  temporal  region,  200 

—  I lilgh.    anterior   surface 
of.  13S 

medial  surface,   152 

—  —  posterior  surface  of, 
1 35 

--  thoracic   cavity,   403 
wall.  428 
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Dissection  ot — - 

—  thorax,   ."ili'.t 

anterior  re^don  of, 

51 

—  tongue.   PAT, 

—  iipptT  limit,  ;;;> 

—  urogeniLal  region  in  fe- 
male,  444 

—  uropoetic  organs,   505 

—  wrist  and   hand,   dorsal 
aspect  of,    HtfJ 

—  —  and  palm,  96 
Dorsum,    42 

—  manus,  42 

—  nasi,   11)8 
Ductuli  alveolares,  427 

—  efferentes  testis.  4(;0 

—  epoophori   transversi, 
540 

—  excretorii  glandulae  lac- 
rimalis,  257,   271 

Dnctulus    aberrans.    4f;0 
Ductus    arteriosus    [  Ito- 
tallil,  418 

—  choledochiis,   487 

—  cochlearis,  ;>'.i4 

—  cysticiis.   489 

—  deferens,   458,   527 

- —  endolymphaticus.    M94 

—  ejaculatorins,   527 

—  epididymidis,  460 

—  epoopliori    longitndin- 
alis    [Oiirtneri];    546 

—  excretorius,   527 

—  —   vesiculae   seminalis. 
527 

—  hepatieus.  489 

—  laerimalis,    248 

—  lactiferi,   57 

—  lingualis,   310 

—  lymphaticus  dexter.   226 
— ■  nasolacrimalis,   257 

—  pancreaticus      [Wir- 
sungi],   496 

—  —   accessorius    [Santo- 
rini],   496 

—  parotideus    fStenonis], 
255,  290 

—  perilymphatir-us,    394 

—  prostatici,   539 

—  renniens     [  ITensenil, 
394 

—  semicircularps.    394 

—  suhlinguales  minores, 
267.  290 

—  sublingualis     nia  for, 
267.    290 

—  submaxillaris    [Wliar- 
toni],  267,  290 

—  thoraeicus.  226.  426 

—  utriculo.saccularis.     394 

—  venosus.   fissure  of.   504 
Duodenoieiunal    fossa,   470 
Duodenum',   473.   492 
Dura  mater  encephali,  201, 

272,    317 

—  ~  spinalis,  238.  239 

Kar.    exti'insic    muscles    of, 
196.    249 

—  internal.    384 

—  middle.  385 
Eminentia  collateralis.  341 

—  conchae.  259 

—  fossae  triangulnris,   259 

—  medialis    ffossae   rhom- 
boideae).  331 

—  pyraraidalis,   386 

—  scapliae,    259 
Emissarium    condyloideum, 

203 

—  mastoideum.  203,  235 

—  occipitale,   203 

—  pnrietale,   203 
Encephalon,  325 


EndolyrDpba,   394 
lOnwil'orm    process,   52 
JOpici-anial      aponeurosis, 

li)0 
l-;])ididymis.   459.    460 
lOpithnlanius,    ;J25,   ;;46 
I'-pithelinm    lentis,    384 
i'-jtooplioron,    546 
l!:u.stacliian  tubes,  2i)6.   384 

—  valve.   417 
Excavatio  papillae  X.  op- 

tb'i.    3S1 

—  recto-uterina.    473,    541 

—  rectovesicalis.   473 

—  vesico-uterina,  541 
External   auditory  meatus, 

—  capsule,   364 
Extremitas  inferior.   121 

—  superior.   41 

—  tubaria  ovarii.  546 

—  Literina  ovarii,  540 
Eyeball.   375 
Eyelids.    247 


I-'acies.  193 

—  anterior,  lateralis,  etc. 
Cf.    structure    involved. 

—  diaphragmatica  (cor- 
dis), 412,  417 

lienls,  501 

—  —  pulmonis.  408 

—  gastrica  lienis,  501 

—  intestinalis  uteri,  544 

—  mediastinalis  pulmonis, 
408 

—  renalis  lienis,   501 

—  sternocostalis    (cordis), 
412 

—  urethralis  penis,  435 

—  vesicalis  nteri,   544 
Ealx    (aponeurotica)    ingui- 
nal is,  454,   456 

—  cerebelll.   202 

—  cerebri,  201 
Fasciae,    anal,    449,    450, 

520.    542 

—  antibrachii,  90,  104 

—  axillaris,  59,  60,  77, 

—  bicipital.  77.  80.  90 

—  bracbii,   60,    77 

—  Iruccopharyngeal,  251, 
261.   291 

—  buibi    [Tenoni],   276 
277.    280 

—  colli.  209,  211 

—  coracoclavicularis,    57. 
60,   64,   65 

— -  cremasterica    [Cooperi]. 
457 

—  cribrosa,    140.    191.    192 

—  cruris.    157.    ^Cs.,    173 

—  deltoidea,  70 

^  dentata    (hippocampi  I, 
337 

—  diaphragmatis  pelvis 
inferior,  449,  450,  520, 
542 

superior.  520,  541 

urogenitalis  inferior, 

442,  443,   448 

—  ■ —  —  superior.  442 

—  dorsalis  manus.  90 
pedis,  157 

—  endopplvina.   520.  541 

—  glutaea.    125 

—  ilinca,  145.  518 

—  iliac    portion    of    fascia 
lata,   135.    140.   142 

—  iliopectinea.    141.   518 
— ■  iliotibial  band,  125.  142, 

150 
■ —  infraspinata.  70 

—  infundibuliform,   457 


Fasciae,   intercoluniunr,  -l.";2 

—  intermuscular     s<-|)ia, 
142,    150 

—  l;Uu,  135.  1-10.   1-12 

—  luii!liiidoj-s;ilis.  2;;i 

—  ol.)|ui-;ilofi;i,    520,    54S 

—  of  ('Mmpcr.  451 

—  of   (.'olles,    437 
^  of  Scarpa.  451 

—  pectinen.    141.    142,    153 

—  ppcrnralis.  57 

—  pelvis.    52lt,    541 
- —  perii-enal.  506 

—  pharyngobasilnris.    293 
— -    praevertebralis,    209, 

- —  prerenal.   506 
— ■  prrtra<'lii'al,   200 

—  prevHrlchral.  209,  212 

—  prosiatac.    520 

—  pubic   pf>rrioTi   of   fas<-ia 
lata.    i;-!5.    140,    142 

■ —  rpctovaffinnl.   520.   5-Jl 

—  rectovesical,  -142,  443 
448 

—  rptrorennl,   506 

—  Sibson's.   227 

—  spei-matiea  externa.  453 

—  —  interna.  452 

- —  subscapniaris,  70 

—  superficial  is    abdominis, 
138 

—  —  of  back.   2;'.1 

—  —  of  female   perin^-um, 
436,   437,    445 

—of  gluteal  region.  1:^5 

of  male  perineum. 

436.    437,    445 
of  pectoral  region,  57 

—  —    of    thigb,    i;:5,    140, 
142 

—  ■ —  perinei.    436.    437, 
445 

- — -  supraspinnta.    70 

—  temporalis,  2(10 

—  transversa  lis,     145.    455 
— -  visceral    p. 4 vie.   reefo- 

vesieal    layer.    520.    ,141 

vesical  layer,   442 

Fascial    compartments   of 

palm.   97.    98 
Fasciola  cinei-ea.   339 
Fastigiuni.   331 
Femoral   hernia.   146 

—  sheath.   144 
Fenestra  cochleae.  387 
Fibrae   arena tae    cerebi-i, 

364 

—  —    externae,    327,    353, 
369 

— -  —    intprnae.    352 

—  cerebell(»-oliva  )-es.     353, 
369 

—  intercrurales.  452 

—  lenfis,   384 

—  pontis  profundae,   354 

—  —  snperficiales.    :;54 

—  propriae  gyri   cerebri, 
.'"'  7 .3 

—  zonulai-es.   383 
Fascieulns.    Fasciculi  : 

—  anterior   proprius 
[Flechsigl,    246 

—  anterolateral  is    super  fi- 
cialis.  247.  365 

—  cere!>elIospinalis.   246, 
365.   369 

—  cerebrospinal  is    ante- 
rior.  246,  385 

lateralis,  246 

—  corporis    rest  i  form  is, 
353 

—  corticopontilis  frontalis, 
373 

temporalis,  373 


570 


INDEX    TO    NKW    TERMS 


Fasciculus,    Fasciculi  : 

—  ruiiealus  [rturdaclii  1. 1^47 

—  froiir(i[iuiiriiis,  :;ris 

—  -i-acilis    [r.uiW  I.    --17 

—  lateralis      propriiis 
I  |.'lec'Iisi;iil.    1^17 

^   longilutiioalcs    (ii_yi-a- 
luidalcs)   pnni  is,  ::.<-i 

—  lonsiliidiiiaiis    ini'crior. 
siiperifH',  ;;c.4,  :;7:; 

—  —    iiic.iialis,    o.T.i:.    :'.r'4. 

—  iiiamniillaris    princeps, 

—  iil.ili(|uns    (pmitisi,    .1-7 
■ —  (M.-ripiloniescnccphalica, 

—  peaunculoaiammillni-is. 
;:i;i.  ::7:'> 

—  plexus  lu-achinlis,   i'>S 

—  liyraniidalis.   M.");.>.  :\12 

—  retrullcxus    I  Moynorli], 

—  spinocprehellaris    dorso- 
latei'alis,  3(V.' 

—  rempori)pout  ilis.   oT.S 

—  t  h  a  1  a  m  n  iim  m  m  i  1 1  a  r  i  s 
iVicq'  d'Azyrij.  :3r,l.  873 

—  transvcrsi    atiuiieurosis 
palmaris,   OS 

—  - — ■  - — ■   planlaris.    17G 
■ —  uncirintus.  ?,i>2,  373 
Fibre    system;^    in    spinal 

cord,    3*'..") 
associated,   373 

—  —    of    cerc!)ral    neryes, 
'AC>7, 

—  — -  prnjoi.'tiini,   37i! 
I'Mlii-ncartilaglnes    interver- 

ti-hralcs,    liSC.    430 
Fifth   ventricle.   343 
Fila  radicularin.  242 
Fillet,  3r)4 
Filum   terminalc.   243 

—  durao    matris    spinalis, 
23,S 

Fimltria  liippocampi,  337 
- —  nvarica.  ."'.47 
Finihriae    Inbae,    r)47 
Fissura   autitragobelicina, 
2(10 

—  calcai-ina,  337 

—  cerebri.  332 

—  cerebri    lateralis    fSyl- 

—  eoliat(M'alis.  3';;4,  3  (1 

—  hippocampi.   ."'.3(;,   :;42 

—  1  o  n,iz;i  1 1 1  (J  i  n  a  1  i  s    ce  rel  ir  i , 

—  mediana    anterior,    243, 
326 

posterior,  32f! 

—  parieto-ocri|ii talis,    3,34, 


transversa 
328 


ere!>elli. 


cereiii-i,  ;;;;2 

'issure  of    Rolando.    ;;;;4 
-__of   Sylvius.    3.22,   3,;;3, 

icxnr    sheaths    nf    (iui^i.rs, 

-  tendons    and    ninenns 
sbcriibs.    1(11 

of  Iocs,   17S 

b'xura    eoli   dextra.   4fi|; 

-  —  sinistra.  4SG 

-  dnorleni   intei-ior.  4'.I2 

-  su]M'r-b)r.   ■1!!2 

-  dnodenojeinn;ilis.    403, 
4!I2 

-  perineriMs    (  recti  ) .    324 

-  saci-alis  ( i-eci  i  i .  fii*  1 
loccnli  si^ciitMbirii.  3.30 
locciiltis,    .33.0 


'Mnniina  i)iloruni.   1  21 
''old  of  the  nates.  4::;; 

■'olds  of  the  axilla.  32 
■'olium  <'acuniii]is.  3.27 
■'olliculi   linguah's.  310 

-  oi.'phori   priiniirii.    Ti  10 

-  —    vesiculosi     ['■'■aali], 
.'4  0 

'onlicnlus  .l^uI  I  oris.  204 
'urjunen,   i''oraniina  : 

-  caecniu    lintiuae    [  Mor- 
ga^'niii.  .300.  .300 

-  —    (luedullae    oblonga- 
taei,    320 

-  costorrans^'ersariuni. 
430 

-  e|)ipi(ilctim    I  W'inslowi] , 
472 

-  intervi'iitriculare    [.Mon- 
ro!],  .340 

-  ischiadii'uni    ninjiis.    .^.>3 
minus.   ."..")3 

-  of  Monro.    340 

-  iiapillaria    (  renisi,  T.oS 

-  singulare.   31(4 

-  fliyreoideum.    314 

-  venae  cavae,   311 

-  venarum  minimarum 
ITliebesii].  417 

'ormatio    ri'ticula  ris,    24.j, 

Nirnix    f  I'erebri ) .    33,7,    843 

-  conjunctivae,    247 

-  itbaryngis.   2P.3 

-  sacci  lacrimalis.   2.37 

-  vaginae,  54.3 
'(tssa  antlielicis.    2.3(i 

-  axillaris,  41,   O.o.   04,   C5 

-  cranil  anterior.  272 

-  cranii   media,  272 
--  —  ijosi  erior.    272 

-  cubitalis,  80 

-  ductus  venosi.  504 

-  duodenalis   inferior,   su- 
perior,   470 

-  for  gall-blad(b^r.   504 

-  hvaloidea.  3.N2 

-  iliopeeiinea.    141 

-  iliUi'osnbfascialis,   472 

-  incu<lis,  .".SG 

-  interpeduncular  is     [Ta- 
rini],   322 

-  ischiorectal  is.    430 

-  jugnlaris.   104,   204 

-  nnvicularis     uretiirao 
[.Mor.siagnii].  3;;;i 

-  —    (\'('stibuli    vaginae), 
4  44 

-  ovalis.   140 

-  ■ —    (  cordis).    417 

-  paraduodenalis,    470 

-  popliten.  121).  130.    13.2 

-  I'etroduodenalis.   470 

-  rf'tnunnlleolaris,   121 

-  I'honiboidea.    33.0 

-  sagil  lalis    dextra     (he- 
pa  t  is  i.    304 

-  —    sinistra     ( hepatis). 
504 

-  Scarpiie  majoi-.  1 22 

-  supral  onsillaris,    21iG 

-  triangularis.   230 

-  —   umbilicnlis,    504 

-  vesicae  rellene.  501 
'ossula    fen  est  rae  cochleae, 

.3S7 

veslibuli.    3,80 

'ossulne    (onwillar<>s.    203, 


l'''o\'e;i    eiMll  rails.    3.S1 

— -   inferioi-,  ;i:'.l 

—  inguinalls  hi  I  ei';i  lis.    in 
nii'dlalis,   450 

—  nblongn     (  e;i  i-l  i  liiginis 
ai-ylaeurddeaet,  .31  I 


Fovea    superior,   331 

—  supravesicalis,  450 

—  triangularis    (eartilagi- 

nis    arvtaenoideae ).    814 
Foveola    coccygea,   488 
I-'renula    valvulae   coii,    488 
!''renulum   clitoridis,   444 
— -  lahii  inferioris.  200 

—  - —  superioris.   200 

—  labiorum    (pndendi), 
444 

—  linguae,   310 

—  praeputii,  435 

—  veli    medullaris   ante- 
rioris.  828 

Frons,    103 

Fundus    meatus    acusticl 
interni,  303 

—  uteri.    843 

—  ventrieuli,  40S 

—  vesicae   felleae.  505 
Funiculi   medullae  spinalis, 

243.    240,    247,    820 
Funiculus  cuneatus,  327 

—  gracilis,   327 

—  spermaticus,  434 
"  I'3inuy-bone,""  74 


(Jalea  aponeurotiea.   100 
(ialen,   veins  of.   202 
Ciail-bladder.  505 
Ganglia  of   spinal   nerve 

roots,   242 
Ganglion  (la)      cardiaciim 

[Wrisbergi],  410 

—  cervicale    inferius,    227, 
271 

—  —  medium,  227.  271 

—  —  superius,  200,  271 

—  ciliare.   27S 

radix  brevis,   280 

■ —  ionga,  277 

svmpathica.  278 

—  geniculil  8U(;.  307,  307 

—  interpednnculare   istb. 
I'liomb.,  357 

—  iuguiare   (N.  vagi),  270, 
800 

—  lumbalia,  510 

^  nodosum.   200,  270.   3(i9 

—  <.f  Meckel,  801,  308.  307 

—  of  Wrisberg.  410 

—  oticum.    204.    205,    200 

—  radix   sympathica,   278 
— -  petrosnm.   27o.   308 

—  phi'enica.    500 

radix    sympalbica.    271 

—  sncrolia.   7>::Tt 

—  semilunare    |(iasseril, 

273.  274.    207,    307 

—  si)!\eno[>a!atinum.   301, 

.30.3.     .307 

—  si>inale.  242 

—  spirale    (cocbieae),  308, 
305 

—  splanchnicum,  428 
- —  snbmaxillare,  2GG 

—  superius   X.   glossopbar- 
vngoi.    270.    308 

tb<iracalia.  428 

—  -  vestibniare,   307 
Gasserian   ganglion.   273, 

274,  207,   307 
Caster.  405.   408 

( iasi  rohcpatic    omentum. 

I(;s.  480 
Genb'ulum    X,    facialis.   30fi 
GcTiu    coi-poris    callosi,    838 

—  internum    (N.    facialis), 
.354 

( Jimbernat's  ligament,   141, 

4  52 
Gingiva.  200 
(;iadiolus.  52 
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(ilandnla,   Glandulae  : 

—  areuljirew     Li\X"ntgom- 
erii],  52 

—  buccales,   200 

—  bulbourHthraliK    frow- 
peri],  444 

—  ciliai-es   [Molli],  278 

—  duodenales    LI>i'unneri], 
494 

—  intestinah^s    |  T-ieber- 
kuehnil,   4S4,  4S7 

—  labiales.  2'.)n 

—  laci-imalis,  2n."»,  270 

—  lavyngeae,   ■■;!<) 

—  linguales,  21)0 

—  liugnalis      anterior 
[Blandini,  Nuhni  |.  2f)0 

—  mucosae   biliosae,   5U5 

—  palatinae,   200,   294 

—  parotis.  21S,  207,  290 

—  —  accessoria,   2-'51,   290 

—  sublingualis,  267,  290 

—  submaxiliaris,  218,  267. 
290 

—  suprnrpnalis,   SO.^,  .509 
accessoria.  50.5,  509 

—  tai'sales     [^leibomi], 
247.   255 

—  tbyreoidea,   222.  228 

—  uretbrales    (muliebres), 
537 

—  vestibularis      major 
[Bartbolini  I.   447 

Glaus  clitoridis.  444,   448 

—  penis,   435 
Olisson's  capsule,  505 
Globus  major,  460 

—  minor,  400 

—  pallidus,  304 
Glomeruli   arteriosi   coch- 
leae. 396 

—  (renisl.   509 
Glomus    ctiorioideum.    345 

—  coccygeum,  513 
Glottis.  310 

Gluteal  aponeurosis,   125 
Granulationes       arachnoid- 

eales     [Paccbioni],     198, 

317 
Gray  matter  of  spinal  cord, 

243 
Great  sciatic  nerve,   127, 

136,   144.  5:;5 
Greater  sac  of  peritoneum, 

467,  473 
Gyri    and    sulci,    328, 

334-337 
Gyrus.  Gyri  : 

—  angularis.   375 

—  breves  insulae,  337 

—  centralis  (anterior, 
terior),    334 

—  cerebelli,   328 

—  cerebri,  332 

—  cinguli.  336.   338 

—  fornicatus,  336 

—  frontalis  inferior, 

—  —  medius,   334 
superior,  334 

—  fusiformis,  335 

—  hippocampi,  336 

—  insulae.   337 

—  lingualis.   335 

—  longu.s  insulae.  337 

—  occipitales  laterales. 
335 

—  —  superiores,  335 

—  orbitales.  334  ^ 

—  profundus.  336 

—  rectus.  334 

—  subcallosus,  337 

—  supramarginalis.  '^5 

—  temporalis  inferior,  3oo 
medius,  335 

superior,  335 


Ilaljenula.  346 

Hamulus    laminae    spiralis 

Ilaustra  coli,  486 
Head  and  necli,   193 
Heart,  412 


1      Helicotr 


■ma. 


193 


332, 


pos- 


334 


Helix.  258 

Hemispbaeria    bulbi    ui-etli- 

rai',  440 
Heniispbaerium  cerelielli, 

329 

—  cerebri,  325.  331,  332 
llepar,  4  65.  502 
Hepatic  lol>ules,   505 
llessoil)a<4rs   ligament,   45(i 

—  triangle,  456 
Hiatus  aorticus,  511 

—  oesopluigeus.  511 

—  semilunaris.  303 

—  tendineus    adductorius. 
149,  153 

Ililus  nuclei   dentati.   356 

olivaris.   348 

Ilippocampal    convolution, 

3:16 
Hippocampi.   342 
Humor  vitreus.  382 
Hunter's  canal,  149 
Hymen   (femininus).  445, 

'545 
Hvpopbvsis,   203,   322,  338 
Hypotbalamus.   338 


Tleocaecai   valve,   487 

Ileum,  480 

Iliotibial   band  of  fascia 

lata,   125,  142.   150 
Impressio  colica    (hepatis). 

504 

—  duodenalis    (hepatis), 
504 

—  gastrica    (hepatis).   504 

—  hepatica    (renis).   508 

—  muscularis    (renis).   50S 

—  oesopliagea   (hepatisi. 
504 

—  petrosa    (cerebri),   332 

—  renalis   (hepatis).  5*14 

—  suprarenalis  (hepatis). 
504 

Incisui-a(ae1    anterior  au- 
riculae,   258 

—  (apicis)   cordis,  413 

—  cartilaginis  meatus  an- 
ditori  externi  [Santo- 
rini],    385 

—  cerebelli   anterior.   328 
posterior.  328 

—  intertragica.   258 

—  Jugularis.  52 

—  terminalis  anris.   260 

—  tbyi-eoidea  (Inferior,  su- 
perior),  314 

—  tympanica  [Rivinil.  385 

—  limbilicalis   (bepatls), 
504 

incus,  389 
Tnfundibulum,   203.   322 

—  ethmoidale,  303,  338 

—  tubae  uterinae,  547 
Inguen,   433 

Inguinal   peritoneal   fossae, 

456 
Inion,   194 
Inscriiitinnes   tendinene   ii. 

recti  abdominis.  458 
Insula.   333.    337.    341 
Intermuscular    septa    of 

ai-m.  78,  80 
Internal  abdominal  ring, 

450 

—  caiisule,   364 

—  ear,  384 


Interosseous   membrane  of 

forearm,    114 

of  leg,  185 

Interventricular  septum. 

421 
Intel-vertebral  disks.  286. 

43.0 
Intestiuum  caecum.   485 

—  crassum.  405,  485 

—  ileum,  480 

—  jeiunum.  48o 

—  rectum.  465.  5:;6.  542, 
54  S 

pars  anal  is,  5;:);,  548 

—  tenue.   465,    479 

—  —  mesenteriair,  479 

—  terminale,   405 

In!  umescentia  cervicalis, 

—  lumhalis.    243 
Iris,  376,  380 
Ischiorectal   fossa.  450 
Island  of  Reil,  333.  337, 

341 
Isthmus  aortae,  422 

—  cartilaginis   nu)-is.   260 

—  faucium.    2t)l 

—  gyri  fornicati.  336 

—  of  Fallopian  tube,  547 

—  prostatae,  527 

—  rbombencepbali,    325, 
327,   356,  357 

—  tubae  uterinae,   547 

.Tejunum,   480 

.loints.  See  Dissection  of. 
See  also  Articulatio, 
Symphysis,  and  Syndes- 
mosis. 

.luncturae  tendinum.  107 

Kidneys,  506,  565 

Labial  glands.  290 
T.abia  superius  et   inferius, 
193 

—  oris    (inferius,    supe- 
rius). 288,  428 

T^abium  anterius  uteri,  544, 
549 

—  majus  pudenda,  444 

—  minus  pudendi.  444 

—  inferius  valv\ilae  coli, 
488 

—  tympanicura.  395 

—  vestibulare,  395 

—  vocale.  309 

T.al)i-um  glenoidale.  86,  156 
I.abyrintbus   membra na- 
ceus.  384.  394 

—  osseus.   384.   391 
I.acertus    fibrosus.    77.    80. 

90 

—  M.  recti  lateralis.  279 
Lachrymal   sac.   2.i7 
Lacuna    musoilorum.    1-16 

—  vasorum,   146.   518 
Tvacunae    urethrales    I  Mnr- 

gagnii],  539 
Lacus  lacrimalis,  247 
Lamina,  Laminae  : 

—  afflxa,  341 

—  basilaris,    394 

—  cartilaginis  cricoideae, 
314 

—  choriocapillaris,   379 

—  chorioidea  epitheliaiis. 
331,  341,  346 

—  cribrosa   (sclerae).  378 

—  elastica  anterior  [T'.ow- 
mani],   378 

—  —   posterior    [Desce- 
meti].  379 

—  fibrocartilaginea  inter- 
pubica.  553 


Oi  . 
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Lnniina,    Lnniinnr  : 

—  rnsrn    isrlri'nci.    ."T 
^-  iiKMliillJirrs  ci'n'lirlli. 

—  —  lliahiiiii.  ;:r,:^ 


mo 


I'.):; 


—  niiisciilnris    iiiinnsnc, 
-IST.   -I'.i4,    niM) 

^    (|u;uli-i.i;;-iMiiiiiM,    ;'.->> 
■ —   I'osiriilis.   :;::'.' 

— '  —  owscii.  ;;ii'J 

srciiiiil;n-i;i,    '■'■'■*- 

—  s;npr;tch<'rii)i(li';».    ^'.Tl' 

—  lerminalis.  ;!;-'.s 

—  Trat:ri.  ■'•^~* 

—  vasciilnsji    i<'li(irioi(.le;T_-'), 

T.nrviix.    -'.(^1 

LahM-:il    iicripital    sul'^us, 

T.nTns.   4;;:"'. 

Lr^fr   auricle.    41.'! 

—  licpalic    (liK't.    4S0 

—  laU'i-ai     I'mami'iit    of 
livor.   47:;.   .'":: 

Lf^mnisriis  lateralis  lacus- 
ticusi.   ;'.ii7.   :!.>4,  :'."s 

—  mpiliaiis    (  scusil  iviis), 
:V2-.  ;;r,  1,  :;r,s 

T^ens    cr^-sl  allina,    .'^.Til.    o.*^-'! 
Ijenticvilar   Tiiieieiis.  .'!i;4 
Lpsspi-  sac   of   pcrironiMim. 

4G8,    4S0 
Liehi-Tkiilin.  crypls  of.   484. 

4S7 
Lien.  4iir>,  r>m 
Ligaments  of  joints,     t'f. 

the   joint". 
Ligamenta.     LiuannMitntn  : 

—  accpssoria  planf  aria,  imi 
.  Yolaria.   Hi". 

—  aPi'oniiiM'la vicninre,   71 

—  alafia.  I^SK 

- —  nnnnlai-c.    1  78 

—  —    bascos    slaprdis, 
;!1K) 

rarlii.    1  15 

—  anniilaria    digitonnn 
nianiis.  1  02 

—  anococcyi^cnm,    4 4 VI 

—  apicis   (li'iitis.    288 

—  arriialuni    pnltis,    442. 
4  411.   ri.-,;: 

—  a  i-tt'i-iitsnni.    41  7 

artiriilal  ionnm  meta- 

ca  i-pop!iaIane;f^n.rnm.  1  H> 

—  —  --  nii'tula  rsoplinlan- 
,o;<"*a  rn  ni ,    1  '.>0 

—  —    (-—    ■ — }    infiTosRca, 

m; 

—  ani'icnlarp  onfpi'in 
pr.slPi'ins.   2r,0 

—  —  siippfiiis.   2.-.0 
- —    liasiiirri     idssiniit 

ca  r|ialinin  1    dorsa  li; 
( )    volari; 

—  — -  ( —  tiirlal  a  rsaliiini  ) 
florwalia,    V.iO 

—    —    (     -    -  -I     pianlaria. 

mo 

" —    liifnrcal  nni,    18;) 

—  palPaTicolilMilai'p,    1 8("; 

—  palpaiUMHia  vi<'itla  i-p  dor- 
sale.  18!i 

plantai-p.   18;t 

—  ralcan.'otihialc,    18(J 
~  rapitnii    (ilnilap,    1 S4 

—  eapitnloniiii  fossiiim 
mptMcarpalliiTn  \  I  rans- 
vprsa.    ]](! 

—  —  ( —  tnclaiarsalinm) 
[  ransvccHa,    1llit 

—  rarpl    dursalp.    !)0 


v.) 


iipta- 

.  it; 

.    T  1  (\ 


TJg-ampn(a,    Ligainpniiim  : 

—  carpi    radialuui,   '.)ii, 
1114.    lor. 

t  rans\'i'rsnni,  0.".,   100 

-  —   volai'r.    d:;.    ISO 

—  ca  i-iioinpUu-ar[ipa  di.trsa- 

lia,  nn 

volaria.  11.'. 

—  ppralocricnideuna    ante- 
vins.   ;-!14 

—  —  latei-alp.   314 
posterins.   :n4 

—  collarerale    carpi    ra 
dialp.  112 

— ulnarp.  Ill 

filnilarp.  ISO 

radiale.  llo 

.  tibialp.  H)r>.  180 

—  —  uluare.   110 

—  po  1 1  a  t  p  ra  1  i  a    a  r t  i  pn  1  a  I  i  o- 
nnm  digitoi-nm    (manns), 

110 

~  pedis.  100 

—  colli  postae.   42!"t 

—  polumnae  vertebralis,  280 

—  ponoidenm,  72 

—  (■orac<:)-apromialp,  71 

—  poracoclavicnlare.   71 

—  (.■oi'a<*oliumprale.   8."i 

—  porniculopharvugpum, 
:U4 

~  corona rinm   (lippatis), 
473.   7>^>-^ 

—  postoclavi<aiIare.    225 

—  costori'aiisversarinm  an- 
teiius.  42'.i 

— -  —  posterius.  420 

—  costoxiphoidpa,    420 

—  oripoarvtaenoideam  pos- 
terius. 815 

—  cripopliaryngenm,    314 

—  cricotliyreoidenm    (mp- 
dintn  ),  311 

—  pricotraclieale.  314 

—  eruciata   tgenn).  181 
— '  piaiciatum.  1  77 

—  pruciatnm   atlantis,   2S8 

—  - —  cruris.  15T 

—  piiboideonaviculare   dov- 
snip.  ISO 

—  —  plantare,  180 

—  ciineocuboidenm  dorsale, 
180 

—  — -  interosseum.  180 
~  plantare.   180 

—  ciinpr.mptatarsea    inlpr- 
osspa,   180 

^  dpitoideiim.    180 

—  dpntipnlatnm.  241 

—  duodenocoUpuni.   403 

—  dnodenoreDalp.  473.  403 

—  falciforme    (hepatis), 

—  Ilava.  28(^> 

—  gastropcdicnni,  473 

—  gastrolipnalp.  473 

—  gleuohumprale    inferins, 
80 

—  —  niPdinm.   80 
snpprins.   SO 

—  lippatodu<)dpnale.    40,^. 
473.  4S0 

—  liri)atogastri<aim,    40S. 
473 

—  liepat orpnalp,  473 

—  livotbyreoidenni    later- 
al p.  :no 

—  liyi.epiglottlcnm.   3>10 
nipdinni.   310 

—  iliorcinoi'alp.  155 

—  iliolnmbalp,   552 

—  iTicndis   posi  priits.   300 

—  —  siipprlus.    3.00 

—  inguinale   llNinpartil, 
144.  433,  452,  511 


Ligamenta.   Ligamentutn  : 

—  inguinale  rellexnm  [CuU 
lesij,    457 

—  —  snperiiis.  300 

—  interartieulai-p   coxae. 
1  50 

—  intercarpea    doi-salia. 
112 

—  —  interossea,   113 

—  —  vnUirla.   113 

—  interclavicnlarp.  225 

—  intcrcostalia   extprno, 
300 

inlp|-na.    300 

—  iiit<T(aMH'if(»nnia  inl  cr- 
osspa.    180 

—  intprfovpolarp  [  IIpsspl- 
bachil,   45r, 

■ —  interspinalia.  38i; 

—  intertransvprsaria.  .380, 
43,0 

— -    isclliorapsillai'P.    155 

— -    laciniatniu,    1 7o,    173. 
177 

—  lacuna rp  [<";imbernati], 
141.   144.  452 

—  latum  jinimonis.  4n8 
~   (uteri).  473.  541 

— -  longil urtinale  anterius, 
280.   430 

—  ■ —  posterius,  280.  430 

—  lumbocostale,    430 

—  mallei  anterius,  390 
iaterale,  300 

—  malleoli  lateralis  ante- 
rius.  184 

— -  —  —  posterius,  184 

—  muposum.  181 

■ —    ua\'iculariPuneiformia 

dorsalia.   180 
plantaria,  180 

—  nuchae.    23.0 

—  ovarii    propriuni,    540 

—  palpebralp  Iaterale.   250 
mediale.  250,  255. 

—  patellae.   1  22 

—  ppctinatum  iridis.  380 

—  phrpnicopolipum.    473 
— -  pisohaniatum.   113 

— -  i")isoniPtncar|>pnm.  113 

—  plantarp  longnni.   180 

—  popliteum    arcuatum, 
180 

obliquum.   135.  ISO 

—  pub i cum    su  peri  us.    55.3 
— '   pnbocapsulare.    1 55 

—  puboproslatipum  (pubo- 
vesicalei  latei-alcl,  523. 
542 

i  —  )    mcdiunt,   523, 

524.    542 

—  pulmnnalp.   400 

—  liylnri,  500 

—  rarlinrarj^pum   dorsale. 
Ill 

—  ~  volare.  Ill 

—  rpdpxum    fCollesiil.   452 

—  sacrocort-ygpuni.    553 

—  safrnduralp   antprius, 
23,8 

■ —   sacroiliaca    aul eriorn. 
553 

—  —  Interossea.  553 

— ■   sncrolliapuni    posleriua 

breve.   553 
—  longuni.  553 

—  sacrospinosuni,   553 
— -   sacrotuberosum.    450, 

—  s|dii>nomandibularp.  202 
-  spirale  <'oclileap.  304 

—  siprnoclMvipularp.   225 

—  stpruocost  ale  interar- 
tbulare.   420 


INDEX    TO    NEW    TERMS 


Ligampnta,  Ijigamentura  : 

—  sti_TUoeostalia    radiata. 

—  sternopericardiaca    in- 
ferius   et   superius,    410 

—  styloniandibulare,  217 

—  subflava,   2St> 

—  supraspinale,  286 

—  —  ovarii,  473.  '>41 

—  snspensorium  peuis.  4G1 

—  talocalcaneum  anterius, 
187 

■ — -  — -  interosseura,   188 

laterale.  187 

mediale,   187 

—  —  posterius,  187 

—  talotibulare   anterius, 
186 

postering.   186 

—  talonaviculare    (dor- 
sale).    18!) 

—  talotibiale  anterius,  186 

—  - — ■  posterius.    186 

—  tarsi   dorsaliii,    18(1 

interossea,   188 

^^  —  plantaria,  180 

—  tarsometatarsea  dorsa- 
lia,  18!) 

plantaria.  ISO 

—  temporomandibulare. 
262 

—  teres  femoris.   156 

liepatis.  nOo 

uteri,   458,   r.47 

—  thyreo-epiglotticum. 
- — -  tibionaviculare,  186 

—  trau.sversum  acetabuli. 
1  r>c, 

atlnntls.  288 

cruris.   1 57 

genu.   181 

^^  __   polvls.    442,    440 
scapulae  inferius,  71 

—  trapezoideum.   71 

— -    triangulare    dextrura 
(hepatis),  47^^,  503 

-—  —  sinistrum    (hepatist, 
473.    503 

—  tubercuii  costne,  420 

—  umbilieale  laterale.  520 

—  vaginalia    digitorum 
fmanust,   102 

—  Tenosum    [Arantii],  5*',- 

—  ventrioulare,   312 

—  vocale,  312 
Limbic  lobe,  336 
Tuirabus  corneae,  378 

—  fossae    ovalis    [Vieus- 
seniil .    417 

— ■   membranae   tvmpani, 
387 

—  palpebralis    (anterior, 
posterloi' ) ,    247 

Liraen  insulae.   337 

—  nasi,   301 
Linea,   Lineae  : 

—  alba,  451.  455 

—  axillaris.   42 

—  costo-articularis,    42 

—  mammillaris,  42 

—  mediana  anterior.   42 
posterior.  42 

—  obliqua    (cartilaginis 
thyreoideae) .    314 

—  parasternalis.   42 

—  scapula ris.  42 

—  seroieircnlaris     [Dong- 
lasil,    454 

—  semilunaris    fSpigeiil. 
454 

—  sternalis.   42 
— -  visus,   376 

Line,  anterior  median,  4- 

—  axillary,  42 

—  costo-articnlar,  42 


314 


Line,   mammillary.    42 

—  parasternal.  42 

—  posterior    median.    42 

—  scapular,    42 

—  sternal,  42 
Ijiugua,  315 
Lingual  papillae,  316 
Tjineula   pulmonis,   408 

—  (  cerebelli).  328 
Lips,    248,   288 
Liver.    465.    502 
Lobules  of  testicle.  460 
Lobulus    auriculae,    258 

—  biventer,  330 

—  centralis,   320 

—  paracentralis,   336 

—  parietalis     ( inferior, 
superior ),   3-".5 

—  quadrangularis,  33n 

—  semilunaris    infer i(ir, 
superior,  330 

Lobuli    corticales    (renis), 
508 

—  epididymidis,    460 

—  Ijcpatis.  505 

—  pulmonis.    -128 

—  testis.   460 
Lobus.   Jjobi  : 

—  caudatus    fSpigeli],   503 

—  centralis,   320 

—  frontalis,   31:3.   334 

—  bepatis     (dexter,    sinis- 
ter), 503 

■ —  occipitalis.  .'".33.  336 

—  olfartorius.  ;'.37 

—  pnri. -talis.   :'.3:'..    334 

—  pulninnum,   -los 

—  ((uadratus    (ln'palisi. 
503 

—  renales.    508 

—  temporalis.   3.33,   .33.5 

—  thvmi     (dexicr.    sinis- 
ter). 411 

TjOcus  caerulpus.   .33,1.    :',ii7 

—  perforatus  p(»sticus,  322 

—  —  anticus,    337 
Longitudinal     fissure    of 

liver.    504 
Lower  limb.  121 
Tvumbar  puncture,  238 

—  fascia.   231 
TjumbuK.  433 
Lun^s.   407 

—  lobes  of.   408 
^-  roots  of.  408 
Lunula   unguis,  121 
Lunulao   valvularum   somi- 

lunarium   aortae,    418, 
423 

—  —  —   A.    ])ulmonalis, 
418 

Lymphoglaudulne   auruai- 
lares  anteriores.  107 

—  ■ — -  posteriores.    107 

—  axillares.  57.   61 

—  cervi<-ales  profundae. 
213 

—  superiores.  222 

superficiales,  207 

— -  coeliacae.   514 

—  cubitales    superficiales. 
77 

—  cystica.    400 

—  hepaticap.  401 

—  iliacae.  514 

—  inguinales.   140 

—  lumbales,   514 

—  mesentericai'.  _1J7 

—  mesocolica.   477 

—  occipitales.   107 

—  pectorales,    -'7,   61 

—  popliteae.   135 
— -  sternales.  57 

- —  subinguinales      pro- 
fundae. 141 


Lymphoglandulae    super- 
ficiales,  122,   140 

—  submaxillares.    218 

—  subscapularcs.  63 
— -  A'enae  portae.   4'..tl 

Manila,   ^fa. 'lilac  : 


ar 
.-ribi 


sii 


^arcnli.   304 


—  tJava    (plicae    vi.tcalis  ) , 
300 

—  lutea.    381 
.Malleus.   .380  _ 
Mamma.   ..!'.   .)7 

—  accessoriM,   52 
Manubrium   mallei  sterui, 

52 
Mauus.  41 
Margo.       t'f.    also    text    on 

stnictnre  concerned. 

—  ciliaris   iridis,    .".SO 

—  falcit'ormis.   1 4(1^,   1-12 

—  liber   (  o\"nrii ) .  .)46 

—  meso\aricus,   546 

—  pupilla  ris    iridis.    380 

—  rarliaiis,    M 

—  uiiiiiiis    (  lal  (Talis,    liber, 
ocriijtus  1 ,    1 1'l 

,Massa    itiiei-nicdia.   3-17 
Meal  lis    arusliciis    ex  I  m-uus, 

—  —  iuternns.   ;;03 

—  nasi  crinimiiiiis,   :!o:j 
infei-iof.  204.  ;'.o2 

—  ■ —   mediu.s,    i:'.i4,    .3n:j 
— -  —  supfriof.    3o2 

—  —  su["»iN'ii)iis.   ;'.0L.' 

—  naso[ilia  r'yiigcus.    204, 
3  0  L' 

Mpr-kcTs    ganglion.    :;u1. 

3il3,    3(17 
Mediastinum   testis,   460 
Medulla    obloiigala.    3L'2. 

—  s[Mnalis.    242 
Alednllarv  pyramids  of  kid- 
ney. 508 

—  vi4a.  328,   3.31 
Menilirana.    Membranae  . 

—  atlanto-oeeiiiitaiis   an- 
terior.  287 

— ■  —   pcisterior,    287 

—  elastii'a    iiil  eina,    3,1 2 

—  bvaloidra,    ;;s-j 

—  byothyrrMide:!.    l'22,    3.10 
~     inl  ei-ossea     ant  ibraeliii, 

114.    115 
ciairis.    184.   IS.') 

—  miicos^a  nasi.   i'.Oij 

—  obi  nratoria.  552 
(slapedisi,  3.00 

—  pii[)illaris.  3S1 

—  stei-ni.  420 

—  teetoria.  287 

—  tyin|")ani,   387 
secundaria.   388 

—  vesi  iliularis      fUeiss- 
neril,    304 

Meninges   en<-epbali.    317 
— ■  spinales,  238 
Aleniseus  lateralis.  181 

—  medians.    181 
Mentnm.   103 
Meridiaui.  376 
;Me.sencppbalon.    324.    325, 

326.  328 
Mesenteric    la  e tea  Is.    4  77 
?>IesenterioUim    processus 

vermiform  is.    471.    476 
Meseuterium.  4  68 

—  anterius.  4(i3 
— -  commune.  462 

—  posterius.   463 
Mesentery  proper^.   468_ 
Meso-nppendix,  471.  4i6 


574 
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Mesncnlnn,    408 
ilt-'soiin-i  riiim.   541 
.MfS.ifrrI  iim.    4V,\^ 
_M.-'s<.s;ilpi[ix.    ri41 
:Mpsii\  ;i  num.    .1-1 1 
_MMi;u'ni-iiiis,     41 

:Mi'iai  ii;!i;i[iius;,   ;:jr..   34r. 
^Iuirii(T|.h:ilon.    :;j-l,    .■'.iT. 
.Midiiir  v:m\  ;.;i)r..  ;;,s4,  ;:s.:. 

:\lLM.Ii.)luy.   X.'.i;! 

]Mon ]■' ) .    f' >ra m i n a    of,   ;-.!4 (_i 

Moiis  inibis.  4;-;;;,  444 

—  veiu-ris,  444 
Jlouticulus.  oli'.t 
]Mor,cagDi,  columns  of,   53(1, 

r>4S  "" 
Musfiilus.    ]\Iu^^(.■n]i  : 

—  alidomiiiis.   4.'._'.    4->4 

—  alidii'-rni'    (li.uili     iiuinti 
imaiiiisi,    KMi.    m;'. 

(pedis).    178 

halliiciy.   IT:;,   178 

—  —    pnlliciy    l)i-cvis,    '.18. 
in;;.  107 

■  longus.  m.-.,   107 

—  aiMuctor  l.ff.'vis.   1."..". 

—  —  hallnris.  _17'.t 
Idiimis.  1  ■)'2 

^  ^  _^  pidlicis.  TJ!).  i;i8, 

—  —  nin^nius.   lL".i,    i:-:8, 

— inininms,   ll'il,    1  .".3 

polliois,  l(i;i 

—  aiircinaeus,    S4.    10-1 

—  ant  il  ragi'.'us.  '2~>'-!. 

- —  arliculai'is  sfi'ii,  152 
- —   aryppitrlotticiis,    31 1 

—  ;)i-\-t;n?noid^'iis   olilinuiis, 
311' 

- — ■  — -  t  rnnsvori^ns,  311 

—  ani-icnlaris    aiilcrior, 
I'.m.    240 

- — -    anrinilai-is    anlt-rinr 
(  pi-nfuudus  1 .  ^.M' 

pnsiprior.    llHl,   240 

siippi-inr.    lot;.    240 

— ■  hi<-ei)s  Urartiii.  so.  87 

—  —     fomoris.     120,     130, 
13.') 

flexor  cniris.    120. 

130.    i:;." 

—  I.ivKdnalis.    8o,    82.    84 

- —    hraidiinradialis.    so.    84, 
03.   104 

—  hrooi'lio-oes()pliaftT->nK. 
424 

—  l)in-<dnator.   2r.o,   261 

—  l)iiccoj)hai\vn.Lr<'Us.    203 

—  linlliora\-ei'ni)sns,   447 
— -  faniniis.   2."0 

—  cpratopliarynffpus.    201 
— -  <  liondi-oslossns.    316 

—  'di(.ndni[))iarvnfff'iis,   201 

—  rili;ii-is.    ;:8o' 

—  lihra.-   ri)-riilar.'s    [Miinl- 
Icfi  I,   3SO 

— -   nii-i'idiona  k-s  [Itruerkei  |. 
3SI) 

—  (■Mr,>y;.n.|is,    .".3  1.    348 

—  col II pressor    Nenae    dor- 
salis    p.-nis,    4;:8 

—  fonsi  rirlor    pliai-ynpis 
inferior.    201 

— medins,    201 


—   foracohrarli 
- —   coiTiiii-alor   i 


.so 
cilil, 


■ —    'r'ico  arytacrnddrus    lat- 
eralis,   311 

—  ---   poMl-eriov,   311. 

—  enirens,    130 

—  deHoidens.   (;o 


Mnsrultis.  Musciili  : 

—  depressor    sej^ti,    2."iO 

- —    di^asl  ricus,    222,    225 
— -  dilator  pupillae,    380 

—  ejaculator  seminl.   430 

—  oiiicranins,    10(1.   240 

—  extensoi-    carpi    radialis 
brevis,    I04,   lo7 

lonsus.   SO,   84, 

104,    107 

nlnaris.    I05.   1 07 

— ■    —    dii^iti     quint  i     pi'o- 

prins.    104.    107 

—  disil'»i''im  lire\-is.  163 

—  comuinnis,   104. 

107 
--  lon;^-us.   15S,  li;8 

—  —  halluris  l.revis,  163 
_____  ],,n,£:ns.   160.  108 

—  —      indiei«   [impriiis. 
Iti5,   107 

—  —  nunimi  di;i'ili,    lo4, 
107 

—  —   pollieis    brevis.    lo5, 
107 

b.nirns.    lo5,    lo7 

—  flexor  carpi   radialis,  03, 
04 

—  - — ■   —   nlnaris.    04 

—  —   di,u;iti    quinti    hreyis 
I  nianus  1 ,    lo(t.    lo:[ 

—  —    — -    —    —     (pedis>, 
170 

—  di.t^ilorum  brevis.  1  i8 

— longus,    16S.    170. 

173.   17!t 

—  —   —   profundus.    06 

—  snldimis,   04 

halhn-is  brevis.  170 

bnii^us.    liiS.    170. 

173 

—  —    pollieis    brevis,    OS. 
103.    100 

—  —  —   Inngns.    Of"; 

—  fronlalis.    10(;.  240 

-  gasi  i-0(-nemiiis.    130.  160 
— ■  gemellus  inferioi'.  127 

—  —    sn])erior.    127 

—  genioglossns.    2t;i; 

—  genioluMiideus.    2(;6 

—  glossopniatinns.    205 

■ —  glosso]diaryngeiis,  203 

—  glutapus    maximus.    125 

medins.  126.  128 

minimus.  128 

—  gracilis,   153.  165 

—  lieiicis    (maior,    minor). 
250 

—  hypoglossns.  266.  267 

—  TTorneri,   250 

—  iliacus,  153.   518 

—  iliococcygens,   434.    548 

—  Jliocosialis,  233 

—  -__  fprvicis,  233 
dorsi.   233 

-—  —   Inmborum.    233 

—  iliopsoas.    518 

—  incisi\'us  labii  in  I'crioris. 
251 

-— snperioi'is.   251 

—  infraspiiialns.   72 

—  Interfovoolaris.   4."6 

—  intorcostales  I'xt  ei'ui.  300 
^  —  inlerni.  300 

—  interossei      dorsales 
f  maiius).  107.  100 

—    fp<HlisK   163,   180 

—  —    planfarew.    ISO 
volares.   100 

—  inlcrspinales,   234 

—  inlerf  rn  nsversa  ri  i    a  n- 
l-criores,    234,   2S  t 

IH.sleriores.    23  I.    284 

bi[<Ta!es.    234 

— luediales.   234 


Musculus.    Musculi  : 

—  ischiobulljosus,   439 

- —     iHchiocavernosus,     438, 

447 

—  latlsslnius    dor.si.    4S. 
230 

—  levator  ani,    534.   54S 
palpebrae  superioris, 

249,  276 

—  — ■    scapulae,     51.     220, 
230 

veli  palatini.  205 

■ —     leva  tores     costaruiii 

breves,  234 
~  —  longi,  234 

—  lingualis   inferior,   310 
superior.  316 

—  longissimus,   233 

—  —  capitis,   233 
cervicis.  233, 

-  ^  dorsi,   233 

--   longitndinalis    inferior 
(linguae).   316 

—  —    superior    (linguae ). 
316 

—  iongiis  capitis.  212.  284 
colli.    212.   284 

—  lumbricales    I  manus  1, 
09.  102,  107.  100 

tpedisi.    179 

—  masseter.    260 

—  mental  is.   250 

—  muitifidus.   234 

—  mylobyoideu>;.    222.   264 

—  mylopharyngeus,  21^3 

—  nasalis.  250 

—  —  pars  alaris.  250 

—  —  —  transversa.   250 

—  obi  iqu  u  s   a  u  ri  en  I  a  e,   250 

—  —  capitis   inferior.   234 

—  —  —  surierior,   234 

—  —  inferior    (oculi).  280 
snperi')r,    277 

—  obturator  externus.  127, 
153 

-—    —    internus.    1 27.    535. 

548 
^   occipitalis,    106 

—  occipilofrontali:^.    106, 
240 

—  oculi.  270 

—  omohvoideus.  51,  211, 
217.  225 

—  opponpus    digiti    qninti 
(manus),  103 

(ped^si.    170 

—  pnllifis.   08.    10:; 

—  orbicularis  oculi.   240 

—  —   pars   lacrimalis    |  M. 
riorneri !.    25o 

orlutalis.  250 

])al])i'bralis,  240 

—  orl.>iculoris  oris,  251 
palpebrarum.  240 

—  palmaris  brevis.  07.  100 

—  —  longus.   03.   04.    170 

—  papillares.    417.    421 

—  poctiTieus.    152.    153 

—  pcctoralis  major,  58,  ("4 

—  —  —  pars  abdominalis, 
50 

■ cbivicniarts.  50 

sternocastalis,  59 

- —  pcctoralis  minor,  (;i.  6>5 

—  perinci,    437 

—  peronneus  brevis,  163 

lougns.    H;3.   180 

terlius,   160.   168 

—  idniryugopalatiuus.    295 

—  piriformis.    125.    126. 
535,    548 

—  plautnris.  130,  168.  169 
■—    platvsma    mvoides.    53, 

207.   222,   249 

—  pleuro-oesophageus.  424 


INDEX    TO    NEW    TERMS 
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Musculus,  Musculi  : 

—  popliteus,   ITU 

— -  procerus,   I'Jd,   249 

—  pronator  quadratus,  OG 

—  —  teres,  iv.i,  04 

—  prostatlcus,    587,    530 

—  psoas  magnus,  153,  518 
^-  —  major,   153,  518 
minor.  51  8 

—  pterygoideus  externum. 
2(jl 

—  —  internus,   2*il 

—  pterygopbaryngens.   203 

—  pubococcygeus,  534,  5-l.'5 

—  pubovesicalis,    524 
. —  pyramidaliw,    454 

nasi,   lOi;.  240 

—  quadratus    femoris,    127 

—  - —   labii    inferioris.    250 

superioris.  250 

lumborum.   518 

—  —  plantae,  170 

—  quadriceps  femoris.  150 

—  rectococcygeus,    525, 
536.    548 

—  rectovesicalis,   537 

—  rectus  abdominis,  454 

capitis  anterior,   284 

lateralis.  272.  284 

posterior  major, 

234 
■  —  ■ — -  minor.  234 

—  —   femoris,    15i) 

—  rectus  inferior    {oculij, 
279 

lateralis.   270 

—  —  medialis,  279 

—  —  superior,    277 

—  rhomboidcus  moior,   51, 
231 

—  — -  minor,   51.   231 

—  risorius.    250 

—  rotatores   brevos,    234 
longi,  234 

—  sacrococcygeus  anterior, 
534 

—  —  posterior,  534 

—  sacrospinalis.   233 

—  salpingopharyngeus,  205 

—  sartorius.  140,  1G5 

—  scalenus    anterior,    210, 
212,   225 

medius.   210,   212, 

225 
— "—  minimus.    220,    227 

—  —  posterior.   210,   225 

—  semimembranosus.  120. 
130.  135 

—  semispinalis.  234 
capitis.  220.  234 

—  - — -  cervicis.  234 
dorsi.  234 

—  semitendinosus.    120. 
130.   135.   Ifi5 

—  serratus  anterior,  61,  68 

—  — -  posterior  inferior, 
231 

—  superior,  231 

—  solens.    160 

— '  spbincter   ani   externns, 
440 

—  —  —   internus.    536. 
548 

—  spbincter   pu  pi  line.    380 
pylori.  500 

—  —  uretbrne  membrana- 
ceae.  443,  448,  537 

—  spinalis.   233 

oervicis.  233 

dorsi,  233 

■ —  splenius  capitis,   220, 
231 

cervicis.  231 

colli,  231 

—  stapedius,   391 


Musculus.  Musculi  ; 

—  sternocleidomastoideus, 
200.  212.   2.30 

—  sternobyoideus,    211. 
217,    225 

—  sternotbyreoideus,    217, 
225 

—  styloglossus.  266,  316 

—  stylohyoideus,  225 

■ — -   stylopbaryngeus.    267 

—  subanconaeus,   S2 

- —  subclavius,   65.   67 

—  subcrureus,  152 

—  subscapularis,   61.   72 

—  supinator,    82.    105 

—  —  brevis,  82.   I05 
longus,    80,    84,    93, 

Ht4 

—  Kupraspinntus.  72 

■ — '   suspensorius   duodeni. 
493 

—  tarsal  is    ('superior,   infe- 
rior ) ,   257 

—  temporalis,    261 

—  tensor    fasciae    latae, 
120,    150 

—  - —  tympani.  301 

—  — -   veil   palatini.   295 

—  teres  major.  71 

—  —  minor,  72 

—  tbyreo-arytaenoideus 
(externus).  311.  312 

—  tbyreo-epiglottirus.  311 

—  tbyreobyoideus,    211, 
225 

—  thyreopbaryngpus,   291 

—  tibialis    anterior.    158, 
168 

—  —   posterior.    168,    170. 
173,    180 

—  tragicus.    259 

—  transversus    abdominis, 
454 

auriculae.  259 

—  ~  linguae,  317 

—  — -  perinei   profundus. 
443 

■ — -   — -   —    K  u  p  e  r  <_■  i  a  1  i  s.    4  3>  8 , 
447 

tboracis.  4n2 

■ — -   trapezius,    48.    2<)9 

—  triantiularis  nasi.  250 

—  ^  oris,  250 
— -  —  sterni.  402 

—  triceps  bracbii.    82,    84. 
87 

surae.  168.  169 

—  uvulae,  295 

—  vastus  intermedins,  150 
lateralis,  150 

—  —  medialis,  150 

—  ventricularis.    31 2 

—  verticalis     I  linguae"), 
317 

—  vocalis.   31 1 

—  zygomatirns,   250 
^Myelencepbalon.    324.    325 
Myocardium.   416 


Nervus.   Xervi  : 

—  alveolares    sup<>riores, 
298 

—  alveolaris  inferior.  261 

—  anococcygpi.  45(i.   535 

- —  auriculares  auteriores, 
255.    264 

—  auricularis    magnus. 
196,    229 

—  —  posterii^r.  IOC.  2o7, 
254 

—  auriculotemporalis.  195, 
255.    263.   300 

—  axillaris,  64,  67,  68.  71, 
216 

—  buccinatorius,    255.    263 

—  canalis      pterygoidei 
[Vidiil.  297,  3V)3,  307 

- —  cardiaous  inferior.  227, 
272,   423 

—  —    medius,     2l!7,    272, 
423 

—  —  superior.  227,  272, 
400 

—  carol  ici   externi,    220. 
271 

—  caroticotympanici  (sup.. 
inf.),  271 

- —  caroticus  internus,  271. 
297 

—  cavernosi  clitoridis.  541 

—  —   penis   minorps.   519 

—  cavernosus  penis  majnr, 
519 

- —  ceret)rales.  322 

—  cervicales.  50,  214,  241, 
269.   271,   284 

—  —  rami  cutanei  dor- 
sales,   229,   234 

—  — ■  —   posteriorps.    236 

—  ciltares  (breves,  longi  I, 
277.    278 

- —  clunium  inferiores,  125, 

128.    535 
medii.   123 

—  —  superiores,   is.  lii3 

—  coccygeus.  48.  2.'17.  242. 
5.35 

—  cochleae.   368 

— -  communieans  fibnlai'is. 

166 
■ —    cutaneus(ei)     anlibra- 

chii   dorsalis.   7*'..   S4 

latpralis.   76.   SO 

mpdialis.    64,    6.8, 

76.  78 
bracbii  latei-alis,  70. 

71.    216 

—  — -  —  medialis,  t;4.  <'8, 
76.    78 

—  ■ —  — -  pf)Stprior.   76.    84 
cervicis    (Var. ).  207, 

2;;o 

colli.   2117 

—  — -  femoris  lateralis, 
125.  i:',5,  140.  142.  148. 
516 

. —     —    —     posterior,     1 25. 

128.  130,   i:'.3.   i;;6.   166. 


Nares.  in?, 
N'asion.   104 
Nasiis,  ]1'3 
Notes,    -l'22 

—  —  pedis  dorsalis   inter 
medius.   101 

—  —  —  —  lateralis.    I.'m 

— medialis.  TOO 

—  —  surae   Inleralis,   1.3?. 

Nei-vns.  Xervi  : 

—  abducens,  201.  275.  2.sn, 
a24.    Hfn 

nucleus  of.  ?f'T 

—  accessorius.      .nn,      201. 
"14     220,   228.   2:;0,   200. 
20.'-,,  .124 

ramus  ext..   ■''lO.  220 

int..  220 

lOfi 

—  —    —    medialis.    132. 
106.    172 

—  depressor,  270 

—  cUgitales  dorsaies  lialln 
CIS  lateralis  et  diijiti  se 

—  acustieus.  201.  ?.o.-,,  .307. 
,S24.   3fi7, 

—  —  nurlei.   "07 

cundi  raedalis,  Hio 

manus.  80.  04 

pedis,  157,  161 

576 
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Xi'i'Viis.   Xorvi  : 

plaulnrcs  mmniunrs. 

ITS 
—    ini.prii.    1  iS.    ]T:1 

—  —    volarcfs    ciiiniiiiiDc^^, 
ll'.l.   mil 

pniprii.    '.I'l,    mil 

—  iliii-salis   rlitnrirlis,    44'.>, 

— '— '  ppnis,  4411,  r,;;.-. 
s.^aiiiilne,  ."1,  r.7,  21(1. 


—  fa.ialis.  in.-,,  lall,  2iHi. 
LM.s.  L'.-,4.  2.-.:,,  iiiiii,  L'i;-(, 
U'.iii,   ::ii.-..  ;;in:,  ;;ii7.  .■.;i.;4 

—  — -  luicliMis.  ;'.r.7 

—  ft.mnralis.     14L'.     144. 
14,'i,    1.-|(l.    r.17 

rami  <aii  .a  iiri  _r('nioriK 

aijria'i(H''-s,   i;:,^,    ,-17 

—  fri.iitali.s,  2.-,  I.  -J..! 

—  "Tiiilnfiani. rails.  1  ir,,  r,lil 

—  i:l(is,s..|iliarvir.;riis,  Llnl, 
2211  2.-i4.  2117.  2I1S.  2.0. 
2:1:1.   2:1:1,   ::17,   :;24.  :;ii,s 

—  i;lnlaiai,s    inriaanr,  12S, 

—  —    siipiaaa'.     127.     12:"l. 

.-,:;4 

—  tiarmarrlii'ldalPs     JTifo- 

rii.i-.'s.  4.-11.  r,::.- 

—  —  modii.   .->:'..-| 

—  liypno|,,Ksns.     2111.     212. 

—  ilinlivpo^asl  riiais    12:>. 
4.-.2.  .-.IHI 

ramus   rulaneiis   an- 
terior.  r.Kl 
latorali.s.  .'Ii; 

—  ilioinffiiinalis.  14li,  142. 
4.-2.   4.-S.    r,1(i 

—  iiifranrl.ilalis.    2."4.    2:)S 

—  i!irras[jinatns.    7.S 

—  infratrnrlijearis.      2^4. 

—  iliiiTinsI  ales.    41)11.    42,S 

—  —  ram,  (ail,  aiid-rinr 
ipi'diir,.    alirl.im   1,    4,-,l 

—  —  —  -  lalrraMs  1  pcr- 
tnr..    aliilc.m.i.    IKI.     1.12 

--  iiih'rci.siohiar  liialcs,  r.O. 
74 

—  inlcrmialiiis.  2i"i1 .  2114. 
311.-,.    .".111;.    :;ii7,    :;17.    :>i'4. 

::ii7 

--    int  (■inssrns       laillilirn- 
fhii  I.  fl.irsalis.    111.-,,   lil.s 

—  \-,,laris.  ;ii: 

faairis.   i:;2.   172 

—  isiliiaili,ais.  127.  l?.r,. 
144.  .-,::.-, 

—  ,1ii'.;nlaris,    271 

—  lahlali's     posi  la-i'ircs, 

—  -       ;Hil,'ri,,r('s.   .-,1(1 

—  Ia(a-imalis,   27.1.   2711 

—  la  r,vii;-aai,s   iiiri'ri,,!-,   270 

—  -  Kii|a-iai,r,  22(1,  222. 
27(1.   :ni 

—  -  -    ra  ni  lis   I'xt ..    22(1 

—  liiimialis,  2(1  r  "11(1  2r,7 
:i17 

—  himhalcs.    l.S,   LM1 

1 1,,,-in;;- lis.     i -Ml' 

1  12,    I  1:,.    1  IS,   .-,11; 
--    mamlihiilaris,    2.1  I     2(1."; 
27  1.    2:1:1 

—  rnass<4,aarns.    L'("i;', 

—  masl  i,a  l,,riiis.  2.1  I.   2111', 

—  iiia.xillarls,     2.^-1,     274, 


Xer\"iis.   \cr\'i  : 

—  mraliis      aiidiforli      ox- 
ti'iaii.    2(i:: 

—  nanlianiis.     (14.     (IS.     711. 
S2.  :i(i.   114.  lis.  :i:(.   liiii 

—    nhalili;;iars    iniMliii.s.    271. 
2:1s 
-—  lllpntalis.    211.   2(14 

—  mils,  iil,)<  III  a  iiiais.     (14, 
(IS     7(1     7:1.    sii 

—  iiivlc.liv.,i(l(ais.    217.    21R, 
2ili 


—    iiasn],.alatiiiiis    [  Siar- 
ii,ai,  I.  :ai(i.  ::ii4.  iKii 

—  .ilihira  I  drills.    i:i::.    i:il, 
114.  1111 

—  ramus  aii(  r'ri,,r.  11  (1 

(ait.aiuais,  142 

]a,sliMa,,r.  .,1(1 

—  oia  ipil.alis   iiiaiiir.    l:i(l, 
22:1.   2S4 

minor.    lOr,.   207 

—  —  tell  ins    (\^ar.  1.   22:1 

—  iMailiimol.ilalis,  200.   271, 
2SO,  ;;_'::,   ;:js.  ;:(i(; 

—  —  ma  liais.   1(1(1 

—  —  ramus   inf..    snp.,   271 

—  ,,lfa.  i,,r;i.  1:1:1.  loo.  ::o:i. 

—  oplitlia  lmi<ais.    214.    274 

—  optiiais,    200.    277.    12:1. 
:lll(l.   :171 

nnrii'i.  1(1(1 

—  palatini    (antprinr.    nip- 
dins.    posl,ij  i,.r ).    2;i(l. 
so;;.  .101.  ::iii 

—  pi'rin,4.   440,    417,   111 

1:10.    1:::;.    Il'l.    1(11.    1(11. 

pri,rnudiis.    117.   Ifill. 
Idl 

—  -—    siipprllcialis.    117. 
1(1(1.   1(11.   1(11,   KIS 

-—    pi'Irosns    jjrofundns. 

—  -    sniiPiMMaalis    ma,inr. 


2:17 


:;(i 


—  --  —   minor.    2il.    2:i:i. 
::(i(i 

—  )du"pni<ais.    22(1.    40S. 
411:1 

—  plantari'S   (niPdiniis.  lat- 
iralisl,    17S.    170 

—  pi  pryi;nid,  IIS    (  cxI  Plains, 
inlpialnsl.    2(111 

—  piidinidus,    12s,   410.   Ill 

—  i-adialis.   (11,   (IS.   7(1.   S2. 
■SO.  :i(i.  :r2.  :i7.  101 

—  —   ramus    prof,    S2 
— siippri',.   S2.   s:t 

—  rppiiri-piis.    S2.   222.    270. 

:;il.  :;i2.    121 

—  sarrah'S.   4S.   242 

—  saplnaMis.    1  12.  117.   Kil. 
1 1  s 

—  -   -  rami  piilan,   prni'i,s 
nipdialps,   117,   Kk; 

-  s.  riilah's  aii|pri,,n's.  11(1 

—  -   -  p,,slpriorps,     I  10,   11.1 

-  spprmaliciis    i,\ipiaiiis. 
1  111.   41S,    11:1.   11(1 

—  sphiMiopalal  lid.    2:lS 

—  spinalps.   2  I  1 

-    spiliosiis,    2111,    I'M) 
--   spla  iiiliiiitais  ma  inr,  -128 

—  iiiiirs,     I2S 
niiimr.    I2S.   100 

—  slappilis.    :;o(i 

-  sii1m1;i\  ins.    (17.    21(1 

—  sniiliiniinilis.  2(1(1.  117 

-  Kiiliocripilalis.   211.   272. 
2SI 


Xprvuf>.  Xervi  : 

—  snliscapulares,  51,  G7. 
211; 

—  suprarlavicularps.  11, 
i;7,  70,  207.  20:).  214,  21(5 

—  siipraorbitalis.  214.   27(3 

—  snpra.scapniaris,  73.  2.30 

—  snpraspinatns.    73 

—  snpi-atrochlearis.  214, 
27(1 

—  snralis,   1(1(1,    172 

—  tpmporalc's      profundi 
(  ant.,   post.  1,  2(11,   203 

—  tonsorls    t.vmpaui,    3(10 
veil  palatini,  201, 

2:10 

—  Ihoracales.  4,8,   123,  241, 

—  —  antPrir,rps,  10,  (11, 
(17.    21(1 

—  —  [losteriores,  (17,  210. 
230 

—  tlioracalis  longns.  07. 
21(1 

—  Ihorarodorsalis.  (17.  210 

—  tibialis.  132,  13(1,  Ills, 
172.    173 

—  trippminns.  201.  214, 
273.    2:11.    317.    323.    367 

—  —  ],i,rtio  major,  minor, 

—  tropldpa'ris,   2(11.   27.1, 

^'niirlPiis.  30'1 

—  tympani(ns.  271 

—  nlnaris.  114.  us,  70,  84, 
SO,  :i(i.  04.  <is.  :i:i.  loo, 
103 

—  —  ram.  lait.  palmaris.  07 

firof.,    100 

snppi-f,.  100 

—  vaans.  201.  212.  220, 
222.  220.  22s.  2(18,  200, 
270.  282.  324.  308  408, 
421.    407.    408 

llllPlei.   308 

—  vpsioales  inferiores.  119, 

—  —  snppriorcs.  ,510 

—  vpsl  iliiili.    307 

—  —  nm  Ipi.   3(1 1 

—  zvp'onnilliais.  101.  214, 
200.    270.    282.    2:18 

Xidiis  avis.  3:;o 
Xoduli     Ivmpliatioi     ap:ffre- 
,ttati    IT'PTPri],    481,   480 

—  —  lipnalps  [Maiplgbii], 
102 

--  —  solilarii.  481,  487, 
404 

—  \'a  Ivnlariim  spinilnna- 
rinni     aorlap  [Arantii], 

—  —  —  A.  inilmonalia, 
418 

Xodnlns   \'prmis.   320 
XiKlPus.  Xiirlia  : 

—  alar    ciin'roap.    348.    309 

—  amlii^iiiis.   348,  ;;08 

—  am.vudalap.  342.  304 

—  nrriiati.    312 

—  candatiis,  341 

—  colliiaili  infprioris.  318 

—  corporis  ppniiailati  lat- 
pralis.   302 

niPdialis.  302 

—  —  niammillaris.  301 

—  dpntatns.   310 

—  dorsalis      ISIiiiinsi. 
Clarldil.    241; 

—  omlioliforniis,    3*10 

—  I'aslif;-ii.    3.10 

—  fniiiiaiii    cnnoati,   34.8 

—  sa-ariiis.    348 

—  gioOosus.  ;:iG 
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Nucleus,  Nuclei  : 

—  habenulae.  :w>'2 

—  hypotliMlamicus,   3r»0 

—  lateralos,  ;;48 

—  lemnisci  lateralis,  '.\~t4 

—  lentiformis,  364 

—  lentis,    384 

—  N.  abducentis,  3r)4 

—  —   acustifi     (dorsnlis, 
ventralis).  354 

—  ■ — -  corhlpnc.  3ri4 

facinlis.   3.14,   3(;7 

^-  —  h.ypo,i.-l<)Ssi.   ;US 

—  —  oculomururil,   357, 
363.   366 

—  —   trigemini    motoriiis. 
354,    3(;7 

trtn'hloaris.  ;'.57.   366 

Vfstilmli.    354,    367, 

368 

—  olivares  accessorii,  34S, 
362 

—  olivaris  inferior,  348 
superior.  354 

—  originis     Nn.    cerebra- 
linm.    365-360 

—  pontis,    354 

—  pulposiis     { fibrocarlila- 
ginis     intervertebralis), 
286,  430 

—  radicis   descendentis   N. 
trigemini.  357 

—  ruber.  357 

—  tegmenti.  357 

— -  terniinales     Nn.     cer., 
365-360 

—  thalami  anterioi-,   362 
lateralis.  362 

—  ~  medians.  362 

—  tractus  solitarii.  348, 
360 

—  —  spinalis  N.  trigemini, 
348,   354 

Obex.   331 
Occipital  lobe,   335 

—  sinus,   202 
Occiput,   103 
Occipitotemporal    con  vol  u- 

tion.  335 
Oesophagpal      groove     in 
liver,  504 

—  opening    in    diapbragm, 
511 

Olfactorv  sulcus,  301.  3,34 

—  tnict.   337 
Oliva.  326 

Omentum  mains.  467,  473 

—  minus,  468.  480 
Operculum.  337 
Ora  serratn.  351 
Orliiculus  ciliaris.  370.  380 
Orliitn.    104,   275 

Organa   oculi   accessoria, 
375 

—  uropoetica.  505 
Organon  anditus.  384 

—  spirale.    305 

—  visus.   375 

Orificium     externum    uteri. 
544.   540 

—  internum  uteri.  544.  540 

—  ureteris,   537 

—  urethrae  externum   (mu- 
liebris).    445.    44S 

—  —  ■ —    (yirilis),    435, 
530 

—  internum,  5.37 

—  vaginae.    444 
Ossicula  audituH.   388 
Ostium    abdominale   tubae 

uterinae,    547 

—  arteriosum    dextrum. 
412.   418,   421 

sinistrum.   412 


Ost  ium   pharyngenin   tul>ae 
audivae.  293,  296 

—  uterinum    tubae    uter- 
inae. 550 

—  venosum  dextnim,   417 

—  - — -  sinislruni,  421 
Ovarium,   546 
Ovulum,   546 

J'a  cell  ion  inn  granulations. 

198.    317 
Palatum   durum.   2SS 

—  molle,  2SS.  ■_':i4 
Pallium.    325.    332 
I'alpebrae,    103,   247 
Pancreas,   4(;5,   495 

■ —   accessorium.   40(> 
I'apilla,  I'apillae  : 

—  conicae    (linguae).    316 

—  duodeni    [SantoriniJ, 
494 

—  filiformcK.  3H"i 

—  foliatae.   316 

—  fuugiformes,   316 

—  incisiva,   290 

- —  lacrimalis,  248 
— ■  ienticulares.  316 

—  mammae.  42 

—  nervi   optici,   381 

—  renales.  50S 

—  vallatae.    316 
Paradidymis.    462 
Parametrium.   549 
Paries   mastoideus.    386 

—  caroticus,    386 

—  (cavi    tvmpaui )    jugu- 
laris,    386 

laltyrinthirus,  386 

—  —    —     membranaceus. 
387 

—  tegmentalis.  385 

Paroophoron,    546 

Pars  basilaris  pontis.   354 

—  dorsalis  pontis.  359 

—  flaccida     (membranae 
tympani  t,    387 

—  grisea  hypothalami,  360 

—  libera    columnae    forni- 
cis.    343 

—  mammillaris    hvpothal- 
ami.   325.    331.    338 

—  marginal  is     (sulci     cln- 
guli),   33.6 

— 'membranacea  septi  atri- 
orum.   417 

—  opercularis    (gyri    fron- 
talis   inferioris).    334 

—  optica  hypothalami.  325, 
331.   332.'  338 

—  orlutalis   (gyri  frontalis 
inferiori.sl.  334 

—  subfrontalis    (gyri    cin- 
guli),   336 

—  tecta  columnae  fornicis. 
343 

—  tensa    (membranae  tym- 
pani ) .    387 

■ — -  triangularis    (gyri   fron- 
talis inferiorist,  334 

I^artes    genitales   externae 
(muliebresl.   444 

Path.  Paths  : 

—  of  hrachium  pontis,  369 

conjunctivum,   372 

^  of   corpus   restiforme, 

360 

—  of  diencephalon.  372 

—  of  telencephalon.   372 

—  secondary,   of   Nn.   cere- 
Iirales.    366-369 

—  tertiary,   of   Xn.   cere- 
brales.  366-3(;0 

Pednncnlus      cerebri.      322, 
3l'3.    326.    328,    357 

—  corporis   callosi.   337 


Ped u ncu I us    fioecu I  i .    3 3i  t 

—  thalami  inferior,  362 
Pelvis  renalis,  5uit 
Pericranium,  41(1 
Perilympha,    304 
Perimetrixim,  540 
Perineal  body.  447 
Perineum.   436 
I'eritonaeum,    455 

— -   parietale.    4ii7 

—  viscei-ale,  467 
Pes  cavum,   177 
Petiolus    epiglottidis,    313 
I'ia    mater    encephali,    198, 

317.    344 

—  ■ —  s])inalis,  240 
I'ilus,   194 
Pineal   body,   346 
Pitre's  metiiod.  358 
Pituitary    body,    203.     322, 

338 
Platvsma,    53.    207,    222, 

249 
Pleura,  403.  404.  4ii6 
Plexus    cardiacus,    4  22 

—  cavernosi   concharum, 
302 

—  chorioideus  ventriculi 
lateralis.  341,  343.  315 

—  tertii.   345 

—  gangliosus   ciliaris,    .380 
^  guhie.   426 

—  ( lymphaticus)    aortieus, 
516 

coeliacus.  516 

—  - —  iliacus  extiM'uns.  514 

—  —    lumbalis.    516 

— -  (nervorum  I  aorticus  ab- 
dominalis.   470.  50(i 

—  —  alveolaris   inferior, 
271 

—  —   brachial  is.    6(;.    67, 
215,    216.    228 

—  ■ pars  infraclavicu- 

laris,  68 

- —  —  —  —  supraclavicu- 

laris,  67 
cardiacus.  400.   422 

—  - —  caroticus  communis, 
27'"* 

- — externus,  22(t,  271 

—  internus.  271.  2!I7 

cavei'nosus   (in  sinus 

cavern  ) ,    L'75 
■ — -  penis,   510 

—  —    cervicales,    i;v,,    1^28. 
220 

coeliacus.   492.  500 

coronariiis  cordis  an- 
terior.   41  5 

—  — ■  ^  —  posterior.   415 

—  —  deferentialis,   458, 
510 

dentalis  inferior.  264 

Kuperioi-,  20S 

—  —    gastricus    anterior. 
498 

posterior,  498 

— superior.  500 

—  —  haemnrrhoidalis  me- 
dius.    519 

—  —  hcpaticus.  400.   500 

—  — ■    hvpogastricus.    519, 
541 

lienalis,  500 

—  ^  lumbalis.  516 

—  —  maxillaris   externus, 
220,    271 

internus.  271 

—  —    mesentericus    infe- 
rior.  479 

superior.  476 

— -  - —  oesophageus.   425 

parotideus,  254 

pharyngeus,  272 
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rirxus    (  nervnriim  )    iihrriii- 
cus.    .'.(10 

—  ^  prc.slnr'KMis^   r.I'.t 
■  i^iidt'iiiliis.  .>'.'<~i 

—  —   piiliimnnlis   Miih-rinr. 
4(is.  4ir.i.  A-:> 

—  ^    —     pcsLcrior,     40,S. 
4iHt.    4L^." 

r.Mialis,   .".no 

siu-raiis.  :>::\ 

—  — ■  siilu'lnvins,   •J'JT.   -12 

—  —  siiprartMialis,    ."tOii 

—  —   t  li.VfiM.idou.s   inferior, 
JLM).    1^71 

—  —   tympanicLis    |  Jacnb^ 
sonil,'  1^71 

—  —  voiTet.ralis.  272 
vesicalis.  ..lH 

—  (veun.sus)    bas^ilaris,  2":; 

—  —    caroticns    in  I  erims. 
21)7 

—  —   baomurrhoidalis   rx- 
ternns,  .''>-'m"1 

—  intei'iius.  r>o3 

— -  — ■   pampiiiiroruiis,    4r>8. 

5i;-i 

- —   —    pharyngeiis.    209, 
21)."i 

—  —  pterygoideus,  2r)2 
pudeudalis,   r>33 

■ sacralis  autorior.  ^>'''^ 

- —    —    tliyreoidens    major. 

220 
- —   —   uterovaginal  is,    .j3o, 

.".42 

. vosicalis.    r.33 

I'lica.   I'licae  ; 

—  adiposae    (pleurae). 
4O0 

—  alares.  181 

—  aryepiglotrira,   204.  3o8 

—  axillaris   anterior.   41 

—  —  jiowterinr.  41 

—  circiilares     |  Kcrla-lngi  1, 
484.   4!I4 

—  di]od('no.)<\innalis,  470 

—  fimbriata.   :'A7> 

—  gastropancreatica,   472 

—  glossoepiglottica     later- 
alis, 308 

mediana.  307 

—  ileo-appendi<Lilaiis,  471 

—  ileocaecalis,   471 

—  incndis.    3SS 

—  irldis.   380 

—  longitudinalis    duodeni, 
404 

—  malleolariw    ani crioi', 
387,  388 

posterior,    387,    388 

—  mesenterjocucnrcalirt, 
471 

—  meseuteri<'opa  I'ietalis. 
471 

—  pnlatinae    transversa  p. 
200 

—  l)alniatao,   ."i-IO 

—  parie!ocaec;ilis.     171 

—  pharyngoc[.iglnl(b'a, 
204 

- —   pubovesical  is.   .".1  8 

—  recto-ii|-f>i-iTin       |  l")oiig- 
lasl],    473,    .-.41 

—  salpingopabiliiiM.   201 

—  Knlrtingopb;ii-ytm.'a,    203 

—  semilllTiarr.s    (■(.M,     1,S7 

—  serniliinai-is    (-oiiJiin<-t  i- 
vae,    HIT 

—  siibllngnab'H,    2!Hi 
^    —  palelbii-is.   isi 

— -   transversa  b's  n-r\\,  Tt'J.',, 

r>30.  n-i8 

—  Iiii)a  fine     f  am  in  1 1  hi  n-s  i . 


I'lira.    riO'ae  ; 

—  iimL)ili(.-alis  lal  eralls.  4.-.0 

—  -  media.  Ar>r, 

—  nreteriea.    '>'.'<" 

—  ventricubiris       i  larvn- 
gbsi.   :u\'.i 

-—    \'csifa  lis    i  i-ansvei-sa, 

-    vocalis,   3(10 
l'(.]b'x,    4  1 
I'oliis    aiil'-rlnr    bnlbl.    .370 

—  -  1. Mil  is,  ;:s;; 

—  frontalis.  ;:;;4 

—  (.ccipilalis.    y/Ao 

—  posterior  bnlbi.  ;:70 

—  —  lent  is,  :;s:; 

—  temporalis.    ;;22,    :\:\Tt 
Tons    Ya)-iilii.    ;;22,    ;!24. 

I'opTil'eal  s|.a<T,  122 
I'ori  sudoi-ifei'i,  104 
ri.rlin  dura,  27:: 

—  mollis,   27;'. 

—  supra  vaginalis    ( eervi- 
cis).    r.-l4,"  r.40 

—  vaginalis,  .".44,  .^>40 
I'orns    a  rust  i  ens    ex  I  emus, 

— '  — -  internus.  303 
rraecnneus,    ^"1.31; 
rraeputium    d  it  or  id  is,    444 
— '   penis,    43," 
I'raeverl  ebral    region.    282 
I'rf])uce  uf  tlie  penis,  43.1 
I'rocrssus    eaudatus     ( lobi 
Spigeli),    r>(i;i 

—  cilia ris,    370 

—  coraeoideus  scapulae,  .")2 

—  cochlearis,   ;i87 

—  falciformis.  .".■".2 

—  lentirularis,    :-;so 

—  mallei  anterior    jFolii], 
300 

lateralis.    300 

—  rauscularis    (carril.   ary- 
taenoldene  ) ,   ill .". 

—  papillaris  (lobi  Spigeli). 
".03 

—  nncinatus    ( pancreatis), 
40o 

• —  vaginalis  fasciae  trans- 

versalis.    4^7 
peritonaei,    4.'")7 

—  vermiformis.  48(; 

■ —    vocalis    ( cartil.    arytae- 
noideae  ) .   .'U  .". 

—  xiplioideus,  ,12.   433 
I'rojecl  ion     fibre    systems. 

rrominentia    canal  is    fa- 
eiatis,    380 

—  —   scmlei]"cularis   later- 
alis.   ;tS(i 

—  larvngca.   10  ^ 

—  mallcolaris.   .".S7 
— -   spiralis,    :i',H 

—  styloidca.    .-.SO 
'i-omou|oi-iuui    ( cn\'i    tyni- 

]):ini  I ,    ;:sO 
'rosencepbalon,     3,24,     ;i2.1. 

'i-ostn(a.    .".2.", 
'rostalic    urctbrn,    r,;iO 

'ui.rs.  4:;;; 

'ul.(.prosl  n  t  \i-    liga  tiiciil  s, 

'iHlciidiim  '  inuliebrc.     Ml 
'nliih.     (  dcxicr,    sinister  1. 

107 
'ul  pa    liciiis,    ,'',n'j 
'niviriar.    :'.  10 
■unci  inn    lacriinalr,    248 
•ui.illa,   .3S0 
'ulaincn,    :'.r.l 
'yloric  sphincter,   r.oo 


Pvlorio  valve,  500 
I'yiorus.  408 
I'vramid.   .'i20 
I'yramidal    tracts.    305 
I'yraniides  renales.  508 
r^ta  mis   medullae  oblon- 

gatae.    ;'.2i> 
—  vrstil)uli.  302 


Uadiatio  corporis  callosi, 

;;;;s,  3:10,  304 
striati,   304 

—  occipitotbalaniica  [("{ra- 
lioU-li),  304 

IJadix.   Itadiees  : 

—  ■■ochlearis.    307,   324 

—  descendens  (mesence- 
pbaliea)  X.  trigemini. 
3.57 

—  linguae,    315 

—  mesencephalica  X.  tri- 
gemini,   354 

—  mesenterii,  408 

—  X.  aenstici,  201 
faeialis.   354 

—  —  spinalnm.  242 

—  [tulmonis.  408 

—  unguis.   121 

—  vestibularis.    307.    324 
Uaiuus.    Kami  ; 

—  alveolares  (superiores), 
2!)8 

—  auastomritieus.       Tf, 
nerves  involved. 

—  anterior,  (.'f.  strxicturea 
in^'olved. 

—  aurir-ularis  (X'.  vagi), 
270.    271,    307 

—  l)ronchiales  anteriores, 
4  25 

— ■  —   posteriorcs,    425 

— ■    bucoales     (X.    facialis'), 

254 
— -    calcanei    niediales.    lat- 

erales.  1  72.  1  70 

—  - —  inferior  (  X\  vagi  I, 
400 

—  —  superior  ( X\  vagi  1 , 
270 

- —  coeliaeus  ( of  cliorda 
oesoph.    post. ) ,    41*8 

—  colli    (X.    fncialisi.   209 

—  communioans,  510 

—  cutanei    (arteriosi). 
Cf,  parent  arrerv. 

—  denlalcs.   204,  208 

— -  descendens  X.  liypo- 
glossi. 

—  —  of  nanK'.n  v  Calal. 
212.  214,  217,  220.  222, 
2l!0.    372 

—  digastrieus.   254 

—  externus.  <''f.  structure 
Involved. 

—  front  alls,   254.    270 
— -  gingiviiles,  20.4.  208 

—  bepatici    (of.  <'liorda 
oesoph.    ant.).    408 

—  intei'uns.  Cf.  structure 
involved. 

—  labiales  inferiores.  255. 
204 

—  -    suiiei'iores,    25  1 

—    lary  ngopba  ryngei,    272 
- —    lieiiales    (arleriae    lien- 


al 


St. 


LjlOSSO- 

200. 


lingnales       (X. 
libarvugei).       2(1 
271,    .317 
-     -   -    (X.   lingualisK  20G 

—  ma  rginalis    mandlbulae, 
254 

—  menlngeus,   242.   270 

—  ineulali-s,  255.   204 
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Ramus,   Rami  : 

—  muHCUlarcs.     See  parent 
nerve. 

—  nasalos  antorinfcH    "52 

278,  ;;u;: 
exici-iii,   l:.'.  K  :;o;^ 

—  —    inifnii     (  iiHMlialcs  i. 
301,    ;',n;', 

■ — 'I  lahTalcsi.    :',{)'■', 

posicriorcs,  :u)i),  ;jo;;, 

304 
— ■  —    (X.    auricula  ris   pos- 

terioris  i,    100 

—  ~  oeHnpliii^ci,  412r; 

—  palmaris  .\.  ijir<]i;ini,  00, 
07 

—  palpfOi'alfs    ill r<M-i. ires, 
254.    27S 

superici-i's.  254,  270, 

277 

—  parotidei.    255.    204 
- —   perica  nliacns,    400 

— -  pharynK'^us,  208.  270, 

— ■    plircnico-abdominales, 
400 

—  pro  I'll  11(0  IS.      See   parent 
nerve. 

—  Ktyloliyoiilf'iis.    254 

—  stylo|iliaryn.u'('i.is,  271 

—  si.]t)uiaxillaiM's     (X.    lin- 
gnalis 1 .    20.7 

—  supfrlicialis.      See    par- 
ent nerve. 

—  superior.       Of.    parent 
nerve. 

—  temporales       fX.      faci- 
alis).   105,    254.    255.   200 

—  thyreolivoideus,    220, 
200 

—  tonsillarcH.  271 

—  volaris.       S{'('    parent 
nerve. 

—  zv^omalici   (X'.  facialis), 
254 

—  zvffomaticofarinliw,    254, 
200,    2S2 

—  zvgftmatieol  emfioralis, 
105,    254,    2i;(».    2S2 

Raphe      merluiiae      oljlon- 
gatae.    34S 

—  of  porineiira.   4  30 

—  palati.    2SS 

—  palpebraliw    lateralis, 
255 

—  penis,   435 

—  perinei.  430 

—  pnntis,    354 
- —  scroti.  435 
Uecessus    cochlea  ris,    302 
inferior,   471 

—  ellipticvis.    302 

—  epitympanicns,   3^0 

—  (fossae       interpednncu- 
larisl   anterior.  322 

—  —  —  posterior.   322 

—  ileocaecalis  inferi<)r.  471 

—  - —  snperioi'.   471 

—  inferior    omenlalis,    472 

—  infnndiOiili,   347 

—  intersigmoideiis.   472 

—  lateralis   ventricnli 
qnarti  fr)ssae  rhnmlioidei, 
331 

—  lienalis     fOiirsne    onien- 
talis).  472 

—  membranae  tyn:ipanJ, 
3SSt 

—  opticus.   347 

—  paracolic!.   472 

—  plirenicoliepaticns,  472 

—  pinealis,   340 

—  piriformis.   204 

—  retrocaecales,  471 


Recessus    sacciformis.    Ill, 

114,   115 
^  sphaericus,  302 

—  sphcnoethmoidalis,  302 

—  superior  omentaiis,   472 
-^  siiprapinealis.   340 

— -   (  ri annularis,   M47 

Reel  urn,    405,    5.31;,    542.    548 

lie^-ions,    43,    44 

Ke;4io    nifactoria.    302 

—  perini-alis,    434 

—  respiratoria.  302 
Reil,    island    of.    337 
Removal  of  I'.rain,  100 
Ueri.    51)5.    5(10, 

l\.o\i'     { ar(eriosum)     aero- 

miale.  r,5 
articulare  cubiti,  80, 

105 

genu,  134 

calcaneum,  172 

—  —  carpi   dorsale.   100 

—  ■ vdlare.    104 

-  —  dorsal.-  pedis.  100 

—  -    —    mallcolare    luterale, 

100 
--  ■ —  —  mediale,  160 
— -  —  patellae.  134 

—  testis    [Halleri],    460 

—  (venosum)    calcaneum, 
172 

- — ■  —  calcaneum,  172 

dorsale  manus,  89 

■  pedis,  15G 

—  —  plantare,   176 
Retina,    bipolar    cells   of, 

300 

—  pars    ciliaris,    pars    op- 
tica.   381 

Itetinacula  cutis  of  pero- 
neal muscles.  1  03 

Retinaculum    Lig.    arcuati. 
181 

—  Mm.    peronaeornm    infe- 
rius.   157.   164 

■  — -  superius.  104 

— -  palrllae   laterale,   152 
- —  —  mediale,    152 
Uhinencepbalon.  325,  332, 

337 
Rliomliencephalon.      324, 

325.  326 
Right    auricle.    412,    415, 

416 
— ■   auriculoventricular 

valve,  417 

—  Ivmphatic  duct.  226 

—  ventricle.   413.   417 
Rima  cornealis.  378 

—  glottidis.  310 

—  —    pars    intercartilagi- 
nea.    310 

—  —    —    iuterraembrana- 
cea,   310 

—  oris.  103.   248.  288 

— -  palpebrarum.   103.   247 

—  pudendi.  444 

—  vestibuli.   309 
Rivini.  duets  of.   207.  290 
Rivus  lacrimalis.    248 
Rolando,   fissure  of.   334 

—  substantia    gelatinosa 
of,  246 

Root  of  mesentery.   468 
Rostrum    ciu-poris    callosi, 

3:19 
Rugae  vagiuales.  545.  540 

Sa<-cnlus.   394 
Sa<'cus   la<Timalis.   257 
Sacral   plexus.   534 
Sacrococcygeal    plexus,    534 
Santorini,    cartilages   of, 
314 


Saphenous  opening,  140 
Scala  tympaiii.  393 
- —   vestibuli,    393 
Scalp,    104 

—  dissection  of.   194 

—  nerves  of,    105 

■ —   surgical    anatomy   of, 
190 

—  vessels   of.    195 
S<'ar))a,    fas.'ia    .if,   451 
S.4Hr;i,    370.    ;;78 
Sciilcmm.   .'a  ua  I   of,   378 
Scierntic   .-oat.    378 
Scr.)biculus  <-ordis.   42.  433 
ScroUim.  435 
Secondary    jialhs    of    Xn. 

cer.4)ra'les,  :;(;o-:'.oo 
Spcri.uis  .)f  brain.  ;;47 

—  of  c.Mvbciiiiui,  :;54_ 

—  of  dieiic.'piial.iti.  ;;..s 

■ —  of  livpoihahimus.    OOii 

—  of     m.^.lulhi     .ilil(.ng;ita. 
347 

—  of  pons.  :'..>:'. 

— ~  of  ])r.>seu.-cp)ia  loll.    .",5S 

—  of   rhom..    isi  b..    c.irp, 
quad,   and   a-v.   p.-d.,   :;7,(i 

—  of  spinal  cord,  243 

—  of   telencephalon,   358, 
302 

—  of  thalamencephalon, 
302 

Semilunar    cartilages,    418, 
423 

—  fascia,  77.  80.  90 
Septula    [cstis,   40,0 
.Septum  ;il  riorum.  41i^) 

—  bulbi    urelbrae,   440 

—  carlilagiiiciini    nasi.    300 
— ■  c.iri.ioruni  ca\'crnosoriiiii, 

448 

—  femnrale    f  ("'Io.]iicl  i  ]. 
140.   511 

— -  gbi  ndis.    435 

— -    intermus<Milare,    142, 

150 
femoris  mediale.  1-12. 

150 
■ —   —    filiiila  re    anteriiis. 

158.  10;;.   l(;8 

—  —  —  l"K>sl"erius,   158, 
103,    108 

— '   —   humeri    Ialer;ile,    7S, 

SO 
mediale,  78 

—  linguae.   317 

—  meiliastinale,    4(iO 

—  mem brana ceil  m    nasi, 
300 

—  —  ventriculorum.    422 

—  musculare    ^'cnl  riculn- 
rum.   422 

—  nasi.   193,   294.  3(io 
.-artilaginenm.  3*iO 

—  orbitale.    255 

—  pellncidum.   ;!43 

—  subara.dmoideale   pnste- 
rins.  240 

—  vaginae   vasorum    ( fem- 
oraliiim  1,    1 45 

—  ventriculorum,   421 
Sheath  of  the  rectus,  454 
Sigmoid    flexure    of    colon, 

480 
Sincijuit.    193 
Sinus,    42 

—  aortac     |  N'alsalvael, 

—  cavernosns.  2u2,  27-3 

—  cireularis,    2(i2 

—  coronariiis,    41-1.    416, 
417 

—  costomediastinalis.    406 

—  durae  matris,  199,  202 
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Sinus  fn>ntales,    ^.0." 

—  iuterciiveniosus  anie- 
rior,    ■20-2 

—  —  posierinr.  2ii2 

—  Iiu-tif.'i-i.    r.T 

—  inaxillnfis    |  llifthiiiori  ] . 

—  nccipilalis,  LMii; 

—  paranasales.  'A^y.^ 

—  of    :Mnri,^atiiii.    ;"'.ii'.") 

—  petrosus    inferior,    2(i2. 
2(10 

suppi'ior.  2(^2 

—  plu'enirocoslalis.  4(iG 

—  postei-ioi",  ;!sr, 

—  reotaI''s.  .':'.(; 

—  rectus,   ^\y^.  2(i2 

—  renalis,  .7>i>s 

—  reuDieiis.   T.tO.  2i'2 

—  sagittalis   suiterior.    ION, 
V.H).  2(12 

—  —  inferior.  I'.l'.t.  2n2 

—  sphenoidalis.   Mii:'. 

—  sphenoparii'l  alis,  202, 
27M 

■ —  tonsillaris.   20f: 

—  traus\-ci'sus.  2t)2 

—  venai-um    ( <-avarnml . 

—  Ycnosus  selerae,   278 
Sinuses    of    Valsalva,    --122. 

Sma'tl    intestin(\   4(\r>.    470 

—  omentum.  408,  _4.s'.> 
Sofia    pai'otidis.    2.11 ,    2'.ii) 
Soft   paia(<^   2S8,  2'.i4 
Spatium.  Spatia  : 

—  anguli    irhlis.   380 

- —    interfasi-iale     [Tenonil. 
277,   2S2 

—  interossea     metaear[ii, 

iii; 

- — -  —  metatarsi.    lOd 

—  periehorioidi'ale.  370 

—  perilyiii[tha  ( icum,   304 

—  praepi'i-itoiiaeale    [Ket- 
zii  I,    47.''. 

—  zonula I'ia,  .';83 
Spermatic  roivl.   4.")7 
Sphenoparietal    sinus,    2ii2. 

Spina   helieis.   ;!,"0 
Spleniuiii     coriioris    eallosi, 

3:-:8.  :;;;o 

Sponpy   urethra.    .-.-.0 
Stapes.  ;iS8 

Stenson's  cUiet.    2."it,   200 
Stomach,   407..   408 
Straight    sinus.    100.    202 
Stratum    albuin-profiinduni, 
3. '.8 

—  einereum.  ri."iri 

—  eutaneum   (  niemhr.  tym- 
panl).  387 

—  gangliosum,  t\~>7i 

—  granulosum.    'iri.") 

—  grlseum   oentrale.   357 

■ —    —    eojjieuli    superior  is, 

358 
— '   interoli\'nn'   lemnisci. 

352 

—  mucosum    ( nipmlii-.   tyra- 
pani }.  3. .8 

—  nneh'iire    (  meflnllae    oh- 
longalaei,   348 

—  pipmenti    eorporis    cili- 
aris.    3,81 

—  —  iridis,   ;i7(!,   .381 

—  —  retinae.  35],  .370 

—  zonale    (thjihimisi.   358 
302 

Slria.    Siriae  : 

alljh';iiilrs.     133 

—  longiliulinalls     Haler- 
alis   ineilialis),    387 


Stria,   Striae  : 

—  mallenlaris.   3.87 

—  medulla  res    (  aeusi  icae) . 
3.31 

—  medullaris  thalami,  340 

—  olfaetni'iae    I  intermedia, 
lalei'alis.  medialis ).  337 

—  terminalis.   3.41.    342 

—  transversae.  3,30 

—  vaseulai-is.  304 
Stn>nia   iridis,   .3X0 

—  ovarii.    540. 

—  vitreuiu.    382 
Suhararlinoid  spaee.  240, 

3>17 
Suhdural    space.    108,    238. 

24ti 
Sul)stautia   cortical  is.        <_'f. 

organ   concerned. 

cerehelli,  355 

cerel>ri,  302.  3.38 

lent  is,  383 

—  —   riiolandi  |.  240 

—  grisea,  243 

— -  —  centralis.   244 

—  lentis.  383 

—  medullaris.     i'f.  oi-gan 
concerned. 

—  nitira.  358 

—  perforata  anterior.  3,37 

—  —    posterior.    322 

—  jiropria    <'orni'ae.    .378 
— ■   ri-'ticularis   alha.    .352 

lArnoldi),   3,3,0 

grisea.  352 

Snc<-us  pancreaticus.  405 
Wuhdi visions  of   brain,    324 
Sulcus,  Suh'i  : 

—  am].)ullar!s.    304 

—  nnthelicis   trans  versus, 
20(» 

— ■  basilaris.    327 

^  bicipitalis  lateralis,  41 

—  —  medialis.   41 

—  centralis  [Uolandi],  334 

—  cerehelli.  328 

—  cerebri.   332 

—  cinguli.   .334.   330 

—  circnlaris    IKcilil.   334 

—  corporis   eallosi,    .330, 

—  coi-onarins.   4  1 1! 

—  cruris   h'licis.    20*1 

—  f  ronta  lis    inferior,    334 

—  — -  supci'ioi".   3,34 

—  horizon  talis    cerclK?Ili. 
3  28 

—  hvpothalamicus    [^Ton- 
r.M  I.    347 

— -  infrapalpel>ralis.   103 

—  inguinalis.    122 

—  insniac.    3::7 

—  intermedins  anterior, 
243 

—  —  posterior.   2-13 

—  interparlelalis,    .33.5 

—  lateralis  anterior    (  med. 
spin. ) ,    243.    .320 

— -    —    posterior     (med. 
spin.).   243.   320 

—  —  mesencepbali.  .",28 

—  limitans     fossae     rhom- 
boideae,    331 

—  longitudina  lis   a  n1  erior, 
41.3,    417.    110.    420 

~    i)oste|-ior,     41.-.,     -110. 

420 

—  medianiis    ilingiiao.  310 

—  —    poslcrioi-     (uied. 
si.iu.).    213 

—  mentobibialis.   10.3 

—  nasolnhlalis,    lo:i 

—  occiplliiles    hitei-ah'S, 


ai|i 


Sulcus,   Sulci  ; 

—  occipitalis  trausversus, 
335 

—  olfactorius,   801,    334 

—  orbitales,   334 
■ —   paraglenoidalis    (prae- 
auricularis ) . 

—  paroccipitalis,  335 

—  parolfactorlus    (ant., 
post.).  337 

—  praecent  ralis,   334 

—  promontorii.  387 

—  sclerae.    ;:7S 

—  spiralis,  305 

— -  subelavius  (pulmonis), 
408 

—  suhparletalis,    336 

—  teraporales   trausversi, 
335 

- —  temporalis  inferioi'.  335 

medius,  3.35 

— ■  —  superior,  335 
— ~    terminalis   atrii    dextri, 
410, 

—  —    ( linguae).   310 
Suprasternal   fossa.   204 
Surface    anatomy    of    back, 

45 

of  axillary  fossa,  51 

of  fa<'e,   247 

—  —  of  lower  extremity. 
121 

—  —  of  thorax    (ant.  I,  51 

Supercilium.  103 

SupHTlicial  layer  of  trian- 
gular ligament,  448,  450, 
520,    542 

Suprarenal     capsules.     505, 

5(10 
Suspensory    ligament    of 

ovary.    473,    541 
— -  —  of  penis,    401 

—  muscle   of   duodenum 
and    mesentery.    403 

Sustentaculum   lieuis.   473 
Sylvius,    nciueduct   of.   328 

—  lissure  of,  322.   333,  334 
Symjtliysis    osslum     pubis, 

■ —  sacrococcygea.  553 
Syndesmosis    arycomicu- 
lata.  314 

—  tihiolibularis.  184 

—  tympanostapedia,  300 
Systiuna     lu'rvorum    sym- 

palhicum.    271 
'  pars  ahdominalJs. 

5(Mi 

— i^elvina,   535 

^ ~  thoracalis.  428 

'I'aenia,   Taeniae  : 

—  chorioidea,    .341 

—  timhriac,  343 

—  fornicis,    343 

—  lihern,    480 

—  me.socotica,  480 

—  omentalis,   480 

— -  \entriculi   quarti.  331 
Tapelum,    338.    341.    3,42, 

304 
Tarsi,  255 
Tegmen  tynipani.   385 

—  ventriculi    nuarti.    331 
Tegmentum.    357 

Tela  choi'ocidea  vent  r'.cull 
terlii.  .34  3 

—  suhmucosa.    483,    487. 
404.    500 

Telencephalon,    324.  325, 

Temi)ora.    103 
Tenon,   caiisule  of.   375 
Teulorium    cerehelli,   202 
Teslis.    450 
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Thnlampnopplialon      ■125 

Thalamus,  325.  341.  340 
Tbebewius,    foramina    of, 
417 

—  valve  of.  417 
Third   veutririt-.    34i'i 
Thoracic    cavil  v.    3'J7,    403 

—  duct,  22t).  421; 
Thorax,   41 

—  inlet  of,  390 

—  outlet  of,  31)9 

—  wall  of,  3IH),  428 
Thymus  gland.   411 
Thyreohyoid  membrane, 

222.  310 
Thyreoid  cartilage,  314 
Tongue,  315 
Tonsilla   cerebelli,   330 

—  lingualis,  31 G 

—  palatina.  291.  200 

—  pharyngea,    293 
Torcular    Ileropbili,    202 
Torus  tubarius.    20;-J 
Trabeculae    carueae,    421 
Trachea,    424 

Tractus  olfactorius.  337 

—  opticus.  322,  338,  300 

—  solitarius.    34S 

—  spinalis    N.    trigemini, 
348,   354 

—  spiralis    foraminosus, 
343 

Tragi,  258 

Transverse  onion.  405.  407, 
480 

—  fissure  of  liver,  504 

—  mesocolon,  4()S 
Trochlea.   277 

Tuba  auditiva   [Eustachii], 
296,  384 

—  pars  uterina,  550 

—  uterina     [Falloppii], 
546.  550 

Tuber   cinereum,   322,    338 

—  ischiadionm,   434 

—  omentale  hepatis,  504 

pancreatis.  400 

TubercuKim    anterius    thai- 
ami.  346 

—  auriculae     [Darwini] , 
250 

—  cinereum,  327 

—  coruiculatum     [  Santo- 
rini].    308 

—  cuneiforme  [ W)-isbergi], 
308 

—  epiglotticnm,   314 

—  intervenosum    [Loweri], 
410 

—  pubicum.  434 

—  thyreoideum    inferius, 
314 

—  —  superius,    314 
Tunica  albuginea   (lienis), 

502 
testis.   400 

—  conjunctiva.  247 

—  fibrosa    oculi.    ;'.70 
(renis).   5(i8 

—  mucosa,    484,    404.    500, 
505 

—  —  tympanica.   388 

—  musculo ris,   48i;.   494, 
500.    505 

intestini  ilei.  483 

—  serosa.    405.    4S3.    486. 
494.    500.    502.    505 

—  vaginalis  communis  ( tes- 
tis et  fun.  sperm.).  451 

—  _  propria   (testis).  460 

—  vasculosa   oculi,    370, 
379 

Turbinated   bones.    204 
Trigona  fibrosa,  424 


Trigone  of  bladder,   537 
Trig(»num   collaterale,   342 

—  corporis  callosi,  338 

—  femorale,  122 

—  habenulae.    346 

—  Ipmnisci,  327 

—  lunil)ale    [Petitil.   48 

—  N.    hypoglossl.    331 

—  olfactorium,    337 

—  vesicae    [Lieutaudi], 

Truncus    costocervicalis, 

—  intostinalis,  514 

—  lunibales.  514 

- —  lumbosacralls,  518 

—  sympathicus,    222,    220, 
282 

—  —  pars   cervicalis,  220, 
222    271 

thoracalis,   428 

—  tbyreocervicalis,  220 


T'rabilicus.   433 

I'mbo    (membranae   tym- 

pani),   387 
Uncus     ( gyri    hippocampi), 

33  () 
Ungues.    121 
T'"pper  limb,  41 
T"'rachus.   450 
Ureter.    509 

—  pai's  abdominalis,  509 
— ■  —  pelvina.  525,  543 
Urethra  muliebris,  548 

—  virilis,   539 

■ —  - —  pars  cavei'nosa.  539 
- —   —   — -    membranacea, 

444.   539 
—  prostatica,  530 

—  female.    548 

—  male,    539 

Urethral   oi-ifice    (female), 

548 
Uterus,  543.  549 
TTtriculus  prostaticus.  539 
Uvula    (palatina),    291 

—  (vermis).  320 

—  vesicae.  537 


Vagina,   545,  540 
Vagina.    Vaginae  : 
— -   mucosa,    intertuber- 
cularis,   so,   87 

—  muwculi  recti  abdomi- 
nis.   454 

—  tendinis  M.  extensoris 
carpi   ulnaris,    107 

—  —  - —  - — ■  digiti  quinti, 
107 

—  —  — ■  - —  ballucis  longi, 
1  60 

—  ■ — ■  —  ■ — -  poUicis  longi. 
107 

—  ■ —  —  flexorifl  digitorum 
(pedis)   longi,  170 

— -  — ■ hallucis  longi, 

170 

—  —  —  —  pollicitt  longi. 
101 

—  —  —  peronaei    longi 
plantaris.    180 

— -  — -  —  tibialis  anterioris, 
1 60 

—  — -  —  —  posterior  is, 
170 

—  tendinum       digitales 
(manusi.  101 

— -  —  ;Mm.  abductoris  longi 
et  extensoris  brevis  pol- 
licis,    107 

—  —  —  extensorum  carpi 
radialium.    107 


Vagina.  Vaginae  : 

— ■  tendinum  Mm.   exten- 
soris digitorum  communis 
et  extensoris  indicis.  1  ()7 

—  — ■  —  flexorum  eummu- 
nium,  92,   101 

—  peronaeorum  com- 
munis.   164 
Vallecula  cerebelli.  328 

—  epiglottica.   308 
A'alvula     bicuspldalis     (ml- 

trnlisi,    42] 

—  —  cuspis  anterior.  421 
posterior,  421 

—  coli,  487 

—  foraminis  ova  lis,  419 

—  processus   verm  i  form i,=?, 
4S8 

—  pylori,  500 

—  semilunares  aortae.  421, 
423 

—  —  A.   pulmonalis,   418 

—  sinus    coronarii     [Tlip- 
bpsii].    417 

—  spiralis    [Ileisteril,   505 

—  tricuspidalis.  417 
Vas    afferens     (glomeruli 

rents).    508 

—  deferens,  448.  527 
~  prominens,   390 
\'asa  afferentia.   508 

- —  auris  internae.   395 

—  —  — ■  posterior,  417 

■ — -  venae  cavae   (inferiores. 

(Eustachii),  417 
Vasa  aberrantia  hepatis, 

489 

—  sanguinea  retinae.   381 
VoUim    medullare   anterius, 

328 

—  —  posterius.  331 

—  palatinum.    291 
Vena,  Venae  : 

—  alveolaris  inferior.   262 

—  angularis.    195 

—  anonvmae,   55 

—  —  dextra.  226.  411 

—  —  sinistra.  224.  226,  411 
— -    aquaeductus    vestibuli. 

396 

—  arciformes    (renis),   508 

—  articulares  genu.   134 

—  —  mandibulae.  262 

—  auditivae   internae.    202 

—  auriculares    anteriores, 

—  auricularis   postpi'ior, 
190.   207 

—  axillaris,   04.    05,   06.   78 

—  azvgos.    408.    412.    428, 
429.   516 

- —   basalis    fltosentbalil. 

—  basilica,   73.    77,    80 

—  brachiaies.    04,   78 

- —  bronchiales  posterior, 

420 

—  bulbi   vestibuli    (va- 
ginae).  533 

—  bulbo-uretbralis,  533 

—  canaliculi  cochlpai'.   :i06 

—  cava   inferior,  412,   415. 
410.  513 

radices  parietales 

et  viscerales.  513 

—  —    superior.    408.    411. 
415.   416 

—  centralis   (hepatis  i.   505 

—  —   retinae.    279 

—  cephalica.  'rS.  64.  65,  70, 
73.   77.   78.   89 

—  cerebelli   inferiores.   322 

—  cprebri    inferiores,    2"2, 

- —  —  interna.  344 
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V<>n;i.  YiMiao  : 

—  riM-i'bii  maKiia    I  llal(>iiil. 

— "—  nu'iVui.  ■■■■■2-2  ^  ^^ 

riMVi.alis      lirnlllllilil, 

— ",'i,nii.'ih'lra,  :;-i  I 

—  ciliai'cs  piisici-inrps. 

—  ciriaim    rl<':;a('   I'l-nioris 
la  I. 'rail's,    lis 

iiii'.liah's,    l-IS 

ilium    iirorniMla,   ."14 

suiH'i'liiialis.    140, 

14.S.    4.">1 

—  ('i)lic'a   flpxfi-a.   47i> 
media,  47i;__ 

—  —  .sini.sTra.   4  >  i 

—  romitans    A,     lini;nali.^, 
2117 

—     X.     ll.vJK.lilnssi,     -J-tX, 

JI17 

—  r(.niiincti\"alos    lanip- 
riciri's,  posf.'rini'.'Hi,  I'lO 

—  cordis  anti^rini-cs,  414 

—  —  mai^'Tia.  41  i 
media.  414 

—  —   minimal'.   414 
pai'va.   411 

—  ciil'dnai'ia    \a'tit  riciiii. 

41.'::.  4s:i 

—  c.isl-o-axillarrK.    CI 

—  cuiancai'    pcchti'i.s,    riTy 

r.Vsl  ir,'|.     4!lll 

—  (ii.uifalcs      •■nininnnpR 
pedis.   l.'iB 

—  —  pedis  dnrsales.   1.ir> 
planraves.  1  7il 

—  —  prr)pTiae.    Sll 

—  diploira  froulalis.   2(1?, 

—  dorsalis   ])i']iis.    44;', 

—  duodenali's.   4  71! 

—  epi^asf  ricae    in  ic^rini'es, 
.T14,  .-,27 

—  —   snperlicia  lis,    14(1, 
14.S,  4.-1 

—  —  snperinr.  41  2 

efliselerales.    2711 

—  ('ilmnadalrs.  anl'-riin'  et 
[iiisterir,!-.    270 

—  facialis  anh'i'inr.  217, 
21,1,    2211.    2.12 

—  —  communis,   217,   220, 

2i;o 

—  —-    posteric.i-.    217.    220, 

— 'femoT'aris.  1411,  1  I,-,,  14,1. 
l,-.4 

—  femoris    pT'oiunda,    1  r>0, 
2(i:; 

—  fc'incirop(.]ililea,     1  ^O, 
i:i7,    100 

—  fropialis,    2,->2 

—  Kash'icac    lirev.'S.    400 

Ira    el    sinisl  ca,    17Ci.   100 

—  ^'Intacac    infcriorrs.    127 

—  -  sn["'i'iorcs,    127 

—  Iiaemori'lioida  h's    infe- 
riores.  .-:i;', 

—  —  superior.   4  77 

—  In'miazy^iis.    1211.  -"10 

—  —    aceessocia,     1211 

—  iie]iaiicae.  r,i:; 

—  Iivpoeasi  rica,  7,^  I,  ,-.,":"! 

—  ilcorolica.  470 

i  liaca   t-oiiilaniiis.   .-,1  t 

—  -    exlenni.    ,-.l  I.    ,-.27 

—  iiiolnmlinlls.   r,l  I 

—  inl-ercapitnlai'cs   (  pedisl, 
l.-iC,.    170 

—  llMercoslales.    r,7,,     |(I0, 
102,    12,1,    121) 

—  —   I'amils  doi'salis,   21'>,-| 


1X1  )KX    TO    NEW    TKRMS 

A'emi,    \'enae  ; 

—  iTMercoslaiis    siipi'ema, 
112 

—  iiOi'i'lolailares  Iieiial  is, 
.''.(1.-, 

I'.'nis,   ,->(l,1 

—  inlecosseae  volares,  110 

inli'l'Vi'l'lebcales,    211! 

—  inlcslinalcs,    170 

—  i (1.^(1  la ris  aniei'ior.  207 

—  -   -  e,\lio-na,    2(17,    21.-|, 
210 

—  —  iiOi'i-na.     212,     211, 
22(1,  220.     20.1,     2S2 

—  labialcs  poslriiores^.   .-:;:; 

—  laliialis   inferioi',    2, .2 

—  laliialis  snin'ciiii-,   2.i2 

—  iai-rimalis,   2711 

—  Iai'\iiiii'a   inferior,   220 
snpei'iol',    2211.    :;10 

—  lienali.s.    41)0 

—  liimiiales.   21,1,  22(1,  207, 
200 

—  liiniliales,    2,'l(i 

—  rand   doisales.    2:;0 

—  hiDilialis  as.enilens.   .|_1_0 

—  -    niaiiimaria    iiilerna .    .i.i. 
411 

-     -  —   rami   perfoianl  es. 

—  inar.sjrin.ilis    pedis    lalei-- 
alis,  ioo 

—  —  —  medial  Is,  J  OCi 

—  massel  erieae,    2."i2.    202 

—  mediana    anl iliraeliii.    77 

hasilira.  77 

cepiialica.   77.   71 

cidiit  i,   77 

—  meninij:eae   mediae.    2o2. 
202 

—  mesenl  I'rica    inferior. 
477,    41!) 

—  sojierioi',    470,    ISO 

—  mel  ,'il  a  rseae    dnrsales, 
SO 

—  nasalcs  exfernae,  2.-i2 

—  nasofronfalis,    2,12,    27V) 

—  olilii]iia    arrii    siltisfri 
I  MaT'sliaili  I.    414 

—  oeciiiiialis.    1110.    2li:i, 

— "oesopiia.sjceae.    420 

—  opiil  iialmieae,       infio'ior 
el    superior,  202   2711,  270 

—  oplo  lia  Imomenirifiea, 
202 

—  ovai'Ica.   4.1N.  .-,i:; 

—  palaliiia.   211.   211.1 

—  Jia  Ipehra  les.    iiiferioi-es 
el    superiores.    270 

—  panereal  Icae.    170 

—  paiicri'af  icoditodenalis, 
470 

lia  I'lil  ideae    anieriores, 

-—    pa  rmnliilica  les    I  Sap- 
pi'.\i|.     l.-il.    411(1 

secnnda.    1:17 

—  pliaryii.yeae,    2011,   20,-. 

—  plireiilea    siiiiei'loi  ,    411 

—  1 lilea,    lOiO 

—  poplilea,'.    l:ll 

—  porlae,    410 

—  poslei'iiir   ventricnli    sin- 
Isl  ri.    11  I 

pr'ofiinda    cllloridls,    ,-i:',;'. 

fe ris.    1  II.    I.-|2 

penis.    ,-|l:; 
pildend.'le    exlernae.    1   10, 

lis,     1,11 

inlernae.     I  IS.     MO. 

piihiKina  les    di'\(  i-ae, 
1(10.     117.    lis.     121! 


Vena,  Vennte  : 

—  piOnionali',s  siuistrae, 
400 

—  I'adiales,  7S,   Oil,  100 

—  renales,  r,i:! 

—  saci-alls  media.  111,  l;?3 

—  saiihena   accessoria,    140 

—  --    manna,    14ii,    142, 
lir.,  IIS,   1,17,  loi; 

parva,  I.IO,  134,  1,j7, 

100 

—  scrolales    posteriores, 

'  s'i'lill     |iellll,ldl.    :-',44 

—  siiinioideae,    477 

—  spermaliea     externa, 
41S,  lie, 

—  spina  les  exlernae,  ante- 
riores.  21,-; 

—  spiralis  modioli,   MOO 

—  slellalae    ( renis).  filKS 

-  slernoeleidomastiiidea, 
22(1 

—  sivloniasloidea.    202 

—  sniiclavla.  214.  211,  226 

—  snlientaneae    alidiiminis, 
412 

—  sniil  In.^nalis,  207 

—  snlme'iilalls.  211 

—  sii]iraoT'lii  I  alls.   212 

—  snprareii.'ilis.  111! 

—  lempor-ales.  202.  20,3 

—  —  profiindae,   202 

—  temporalis   superlieialig, 

—  terminaiis,    ,141.    344 

—  test  ictdaris.  .113 

—  tlioracalls   latei-alis,   1.1, 
04 

—  -    tlioraeo-ai-i-omialis, 

rami    peetorales,    04,   0.1. 

—  f  liiii-aco-e]iii;asfrieae, 
11.  01.   111.  Ill 

—  thymieae.  411 

—  fliyreoidea  ima.  220 
inferior.    221.    220. 

411 

so|ieriiir.   220.   200. 

Ill 

—  transversa    colli,   214, 
211,  220 

—  —  scapulae,   73,   211, 
211 

—  nlnares.   7S,  01 

—  tirelliralis.   133 

—  yerleOralis,    220,    2S4, 
411 

—  vestilnilares,  306 

-  ^■orticosae,  270 
Vetllrienllis,    401,    40S 

—  (cordlsl,   dexter,   413, 
417 

sinisler.  413 

—  laryii,i;is     |  Moraagnlil. 
;;(ii) 

—  latei-alis,    337.    330 

—  Iiarles   anii'rior.   10,1 
posfei'ior,  401 

—  liars  eai'diaca,  4111 
pylorlea.    101 

—  1  ermiii.'i  lis.   243 

—  lerllns.   310 
M'lMilae     reel  ae     I  renisi, 

1(11 

-    ri'l  liiae.    3S1,    312 
\ermis,    321 
V'erli'hra    prominens.    4,1 
M'l'lehral   canal,   237 
X'erlex,   103 

corni'ae,    371 
\'eriinioMl  aniim,    130 
Vesica    fi'lleil,   410,    105 
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Vesica    urinni-in     505     5-'j 

537,   54:^.   54:)  '      -    • 

Vesieinla    ophthnlmicM,    ."JTG 

—  seminalis,   5ii7,   5;;'.t 
Vestibulp.    4"J7 
A'estibulum  Ijibyriiiilu,  305, 

—  laryn^is,   :iO0 

—  nasi,   MOl 
Vibrissae,  104 

Vicq  d'Azyr,  bundle  of,  :i(Jl, 
378 

—  foramen   raycum   of, 
326 


"N'iciisscns,  valve  of,  328 
A'inriila    tr-ndinum    (digito- 

nini    maniis),    101 
—-  —    ( —  iM'disi,   101 
A'inculum    ling'ulae     (cere- 

bclli  I.   320 
Vocal  cords,  300 
A'ola    maims.   42 
Volvulus,    200 
Voi-tex  <-ofdis.   424 
"\'oi-(  ires   ])iluruni,    194 
Vulva,    444 

"Wluu-tou's   duct,    2G7,    290 


White  line  of  pelvic  fascia, 

521,  541 
AVillis,  circle  of.   320 
AVinslow.  foramen  of,  472 
\\'irsuDg,    canal    (jf.    490 
Word-deafness.   308 
AVrisberg,   ganglion   of,   410 

Zinn,   zonule  of.    370,    .''.s.'i 
Znna    ciliaris,    pupillaris 

( iridisi.   :;s(i 
—  orliicLikiris.    155 
Zonula    riliaris     [Ziuni  ], 

370,  383 


